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ADDRESS  OF  THE  PRESIDENT 

By   DUNBAR   ROY,    M.    D.,    Atlanta,   Ga. 

To  know  the  personnel  of  this  Society  and  to  realize  the  high 
standards  to  which  it  has  already  attained,  are  sufficient  grounds  to 
make  one  feel  honored  at  having  been  elected  to  the  highest  office 
within  its  gift.  To  you,  I  acknowledge  my  appreciation  for  this 
distinction  so  generously  conferred  upon  me  at  our  last  annual 
meeting. 

Twenty-nine  years  ago,  I  felt  honored  at  being  invited  to  aid  in 
the  formation  of  the  American  Laryngological,  Rhinological  and 
Otological  Society  and  while  imbued  with  this  laudatory  sensation 
today,  I  cannot  but  feel  saddened  in  recognizing  the  absence  of  those 
of  my  colleagues  "whose  work"  as  Bacon  says,  "shall  ever  live  as  a 
monument  to  their  lives." 

We  must  never  forget  the  men  who  made  possible  the  success 
of  the  Triological  Society  and  I  have  often  thought  that  it  would  be 
quite  appropriate  at  every  annual  dinner,  to  stand  for  one  minute 
with  bowed  heads  in  memory  of  those  of  our  Fellows  who  have 
passed  to  the  Great  Beyond. 

In  this  utilitarian  age  too  little  thought  is  given  for  those  who 
are  here  to-day  and  gone  to-morrow.  It  saddens  me  to  feel  that  after 
death  one  is  so  soon  forgotten  .  Let  us  think  of  this  Society  as  a 
great  family  and  with  each  succeeding  year  let  us  place  a  wreath  of 
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forget-me-nots  to  the  memory  of  those  of  our  numbers  whose  zealous 
work  and  cheery  smile  still  linger  in  our  minds  like  the  perfume  of 
sweet  violets. 

An  annual  address  by  your  presiding  officer  is  prosaic  at  best 
ind  when  he  realizes  the  caliber  of  the  men  who  have  already  preceded, 
it  can  readily  be  understood  that  very  little  remains  to  be  said  which 
could  be  garlanded  with  either  ideas  or  suggestions  possessing  the 
aroma  of  originality.  Added  to  this  must  be  the  realization  of  the 
fact  that  we  have  a  most  excellent  scientific  program  where  time  for 
discussion  will  prove  a  valuable  asset.  For  this  reason  I  feel  that 
brevity  on  my  part  will  afiford  more  time  for  this  feature  of  our 
meeting. 

In  the  past,  annual  addresses  before  this  Society  have  given 
thoughtful  consideration  to  one  of  two  topics : 

Either  a  review  of  the  advances  made  in  the  field  of  oto-laryn- 
gology. 

Or  suggestions  as  to  the  future  development  of  the  Society  itself. 

The  first  of  these  is  unnecessary,  because  we  cannot  imagine 
any  member  as  not  being  familiar  with  the  advances  made  in  oto- 
laryngology, and  the  papers  before  this  Society  have  and  will  add 
much  to  the  sum  total  of  our  knowledge  in  this  direction. 

We  realize  further  that  no  little  of  the  original  work  in  this 
field  has  been  performed  by  some  of  our  own  members  and  it  has  been 
through  this  Society  by  means  of  its  own  transactions  and  discussions 
that  they  have  presented  the  results  of  their  scientific  and  clinical 
studies. 

At  this  ix>int  I  wish  to  call  attention  to  the  Prize  Funds  for 
original  research  work  available  yearly  to  the  members  of  our  Society, 
in  addition  to  the  Casselberry  Prize  for  similar  work  in  the  domain 
of  rhinolaryngology.  It  is  certainly  not  to  our  credit  that  these  funds 
should  lie  idle  every  year  when  our  membership  embraces  so  many 
men  who  are  doing  brilliant  work  in  the  domain  of  oto-laryngology 
and  whose  efforts  directed  along  the  lines  of  original  research,  might 
render  them  the  possessors  of  these  coveted  honors.  May  I  not  urge 
the  members  to  renewed  efforts  in  this  direction  and  let  us  have  the 
pleasure  of  seeing  these  Prize  Funds  distributed  more  frequently  for 
original  and  deserving  labors. 

Another  matter  I  also  wish  to  bring  before  you  for  consideration. 

Nine  years  ago  the  ophthalmologists  sought  to  devise  some 
method  whereby  they  might  attempt  to  elevate  the  standands  for  the 
practice  of  ophthalmology  in  this  country.  To  that  end  the  American 
Ophthalmological  Society,  the  Ophthalmological  Section  of  the  Amer- 
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ican  Medical  Association  and  the  American  Academy  of  Ophthalmo- 
logy and  Otolaryngology  united  in  forming!  what  is  known  as  the 
American  Board  for  Ophthalmic  Examinations.  No  doubt  most  of 
you,  are  familiar  with  this  Board.  Its  object  was  to  have  the  men 
practicing  ophthalmology  in  the  United  States  receive  from  it  a  certi- 
ficate, by  first  having  passed  an  examination,  practical  in  character 
before  this  Board,  showing  thereby  that  they  were  men  of  the  proper 
qualification.  At  the  same  time  they  signed  certain  pledges  for  the 
elevation  of  the  standards  of  ophthalmology,  just  as  is  done  by  men 
becoming  members  of  the  American  College  of  Surgeons.  This  exam- 
ination is  a  burden  on  no  one  who  is  at  all  qualified  for  the  practice 
of  ophthalmology  and  up  to  the  present  the  reports  show  that  this 
Board  has  accomplished  much  in  elevating  the  standards  and  person- 
nel of  this  specialty. 

It  is  proposed  now  to  form  a  similar  Board  for  Oto-Laryngology, 
this  Board  to  bf  formed  from  members  of  the  American  Triological, 
American  Laryngological,  American  Otological,  the  Oto-Laryrigologi- 
cal  Section  of  the  American  Medical  Association  and  from  American 
Academy  of  Ophthalmology  and  Oto-Laryngology. 

This  matter  will  be  brought  to  your  consideration  during  this 
meeting  and  if  it  mieets  with  the  approval  of  this  Society,  a  Commit- 
tee will  be  appointed  to  meet  with  similar  Committees  from  the 
societies  above  mentioned  and  a  definite  plan  of  organization  can 
thus  be  formulated.  It  is  an  important  question  and  should  be 
thoroughly  considered  before  any  definite  action  is  taken. 

The  fact  that  a  man  is  a  member  of  any  of  these  component 
societies  should  certainly  seem  to  me  to  be  sufficient  guarantee  as  to 
his  ability  without  further  necessitating  an  examination  to  receive  a 
certificate,  but  for  those  who  can  be  designated  as  non-members  such 
an  examining  board,  might  be  of  inestimable  value.  There  is  an  old 
saying  worthy  of  consideration.  "Too  much  good  food  has  fre- 
quently killed  a  blooded  animal." 

It  is  occasionally  pleasant  to  grow  reminiscent.  This  however 
can  find  a  better  medium  at  our  annual  dinners  when  many  of  the 
older  men  revel  in  the  opportunity  to  display  their  forensic  ability  and 
show  their  youthfulness  with  each  succeeding  year. 

Suggestions  from  your  President  should  never  be  mal  apropos. 
They  are  never  intentional,  but  whether  accepted  or  rejected,  they 
nevertheless  afiford  an  opportunity  to  observe  the  peculiar  psychology 
which  afiflicts  the  minds  of  all  great  men. 

Membership  in  any  society  should  carry  with  it  a  realization  of 
its  responsibility.     I   fear  that  this  fact  is  too  often  overlooked  by 
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new  members  coming  into  this  society  and  forgotten  perhaps  by  many 
who  constitute  the  "old  guard."  No  society  and  such  less  one  of 
oto-laryngologists  can  ever  reach  that  "summum  bonum"  without  the 
united  help  of  all  its  constituent  members. 

In  every  man  there  is  a  germ  of  originality.  It  is  this  originality 
in  work  and  inventive  mentality  which  makes  possible  our  annual 
program,  otherwise  similar  thoughts  and  similar  actions  would  make 
medical  progress  a  desert  of  Sahara  gloom. 

Every  man  in  this  Society  has  a  duty  to  perform  the  very  moment 
he  is  elected  an  active  member,  and  this  duty  does  not  cease  so  long 
as  this  membership  continues. 

The  idea  of  becoming  a  "lounge  loafer"  is  foreign  to  the  Trio- 
logical  Society.  Our  future  growth  depends  upon  the  individual 
work  of  every  member.  By  growth  I  do  not  mean  numerical  strength 
but  growth  in  original  and  scientific  research,  contributions  which 
will  give  material  value  to  our  Transactions. 

In  this  progress  each  member  can  do  his  part.  Our  program 
each  year  should  contain  new  names  for  scientific  contributions.  No 
society  can  ever  prosper  where  its  success  depends  upon  the  labors 
of  a  few.  Ours  consists  of  an  international  body  of  men  and  team 
work  exerted  by  such  a  union  of  oto-laryngologists  should  be  pro- 
ductive of  results  never  before  attained. 

You  have  honored  me  to-day  and!  have  honored  the  Southern 
Section  from  which  I  come.  The  West  and  Mid-West  must  be  made 
to  feel  that  this  Society  is  just  as  much  a  part  of  their  medical  and 
surgical  life  as  it  is  to  the  men  from  the  East,  for  the  founders  had  no 
other  intention  than  that  this  Society  should  represent  what  its  name 
indicates,  American  in  every  sense  of  the  word. 

No  body  of  men  should  wrap  around  itself  the  mantle  of  satis- 
faction and  be  content  with  its  past  achievement.  The  older  men  in 
this  Society  have  been  the  Gilbralters  in  building  up  its  strength  but 
the  more  recent  and  younger  members  must  realize  that  its  future  will 
depend  upon  these  newer  activities. 

Our  membership  has  grown  from  one  hundred  and  twenty- 
five  to  about  three  hundred  and  twenty-five  but  in  its  growth  we  have 
accepted  for  membership  only  those  men  whose  friendship  we  value 
and  whose  scientific  attainments  have  entitled  them  to  a  place  in  this 
Society. 

Whether  there  should  be  some  limit  to  its  membership  is  a 
question  which  sooner  or  later  must  be  discussed.  Two  questions 
very  naturally  arise: 


ADDRESS    OF    THE    PRESIDENT.  5 

First.  Is  not  a  limited  membership  in  any  society  valued  more 
highly  than  one  whose  membership  is  unlimited  ? 

Second.  Will  not  better  scientific  work  be  done  by  such  a  limited 
membership  ? 

These  are  suggestions  for  the  future  to  be  discussed  however 
only  if  they  seem  worthy  of  consideration. 

One  other  suggestion  comes  to  my  mind  at  present  and  that  is 
the  selection  of  a  program,  committee  whose  duty,  in  conjunction 
with  your  Secretary,  shall  consist  in  arranging  our  yearly  scientific 
program,  to  suggest  subjects  and  symposia  for  discussion  and  thus 
make  its  function  of  real  value  in  bringing  out  the  smouldering  talents 
of  some  of  our  unknown  members. 

This  suggestion  was  mentioned  at  the  close  of  your  former 
President's  address,  but  no  positive  action  was  taken.  I  believe  that 
the  work  of  such  a  committee  would  be  most  important  and  trust  that 
some  definite  action  may  be  taken  at  this  meeting  for  its  realization. 
A  better  scientific  program  could  hardly  be  arranged  than  the  one 
presented  before  you  to-day,  but  it  has  been  due  to  the  untiring  work 
of  our  Secretary.  If  some  of  his  burdens  could  be  lessened  by  the 
work  of  a  committeee,  I  am  sure  that  the  harrowing  details  of  this 
office  could  be    faced  with  a  lighter  heart. 

In  conclusion  let  me  add  a  tribute  to  our  noble  profession.  Our 
specialty  is  an  integral  part  of  the  whole  domain  of  medicine  and 
surgery.  We  are  doing  our  part  in  this  universal  work.  The  whole 
world  seems  to  be  in  a  seething  chaos.  The  map  of  Europe  has 
been  changed.  Wars  and  economic  upheavals  are  still  in  progress. 
Industrial  life  in  our  own  country  is  experiencing  various  vicissitudes. 
Labor  and  capital  are  still  in  a  death  grapple  but  out  of  it  all  must  be 
realized  the  fact  that  the  field  of  medicine  and  surgery  is  broadening 
every  day ;  that  scientific  and  clinical  advancements  have  not  been 
curtailed ;  that  above  this  din  and  chaos,  medicine  and  surgery  pursue 
the  even  tenor  of  their  way,  alleviating  the  pains  and  pangs  of  the 
human  race,  the  one  beneficent  force  in  all  this  world  of  turmoil 
which  cannot  be  destroyed  but  which  daily  advances  with  a  record 
of  splendid  progress  as  the  heritage  for  the  future  generations  yet 
unborn. 


DOUBLE   ACUTE    SUPPURATIVE    MASTOIDITIS    WITH 
SYMPTOMS  OF  SINUS  PHLEBITIS  OR  THROMBOSIS. 

By  H.  G.  TOBBY,  M.  D.,  Boston,  Mass. 

Double  acute  suppurative  mastoiditis  with  s)miptoms  of  sinus 
phlebitis  or  thrombosis  is  a  condition  which  we  are  seldom  called 
upon  to  meet.  Yet  it  may  fall  to  the  lot  of  any  one  of  us  to  encounter 
it  at  any  moment.  We  have  indulged  in  a  great  deal  of  speculation 
as  to  the  proper  procedure  to  be  pursued  when  dealing  with  this  sit- 
uation without  having  arrived  at  any  definite  conclusions.  The  con- 
sensus of  opinion  has  seemed  to  be  that  each  case  must  be  met  and 
solved  as  the  conditions  dictate  at  the  moment. 

A  discussion  of  the  various  situations  which  may  arise  and  the 
problems  to  be  met  would  prove  too  lengthy  for  the  time  at  our 
disposal. 

The  purpose  of  this  paper  is  to  point  out  again,  that  as  a  last 
resort,  the  obliteration  of  the  sigmoid  sinuses  is  not  necessarily  a  fatal 
procedure. 

In  the  literature  we  have  been  able  to  find  three  cases  of  actual 
obliteration  of  both  the  sinuses  or  ligation  of  the  jugular;  to  which 
we  wish  to  aid  a  fourth. 

The  first  case  is  recorded  by  Dr.  E.  Gruening  before  the 
American  Otological  Society  in  1905.  He  speaks  of  the  case  as  the 
third  or  fourth  on  record.  However,  we  were  unable  to  discover 
any  previous  references  in  searching  the  literature  from  1890  on. 

CASE  REPORTS 

Case  J. 

March  11  :  A  double  simple  mastoid  was  performed  without  exposure  of 
the   sinuses. 

March  23 :  Following  a  rise  in  temperature,  pulse  and  respiration,  with 
chilly  sensations,  the  sinuses  were  exposed  and  considered  normal. 

April  3:  After  continued  septic  temperature  and  a  negative  blood  culture, 
the  left  sigmoid  sinus  was  opened  and  a  thrombus  was  removed.  There  was 
free  bleeding  from  above  and  below.     The  jugular  was  not  tied. 

April  8:  A  thrombus  was  removed  from  the  right  sinus  and  the  jugular 
and  facial  veins  were  ligated. 

April  13:  The  right  jugular  was  tied  off  at  its  entrance  into  the  subclavian 
vein  and  resected. 

The  patient   recovered. 
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This  case  may  be  considered  a  model  of  conservative  surgery. 
No  step  was  undertaken  without  sufficient  reason.     A  double  optic 
neuritis  had  existed  before  any  of  the  sinus  operations,  and  as  this 
was  more  marked  on  the  left,  this  sinus  was  explored  first. 
Case  II. 

Reported  by  Dr.  C.  H.  Smith  in  1915. 

May    8:     A  right  simple  mastoidectomy  was  done. 

May  17:  A  left  simple  mastoidectomy  was  performed.  A  blood  culture 
at  this  time  was  negative. 

May  25:  Blood  culture  showed  a  small  number  of  streptococci  and  the 
sinuses  were  explored.  The  right  sigmoid  sinus  was  examined  first  as  the 
preoperative  suppuration  had  been  of  longer  duration  on  that  side.  On  in- 
cision of  the  sinus  there  was  no  evidence  of  a  thrombus,  but  the  bleeding  did 
not  seem  to  be  as  brisk  as  it  should  be.  Not  satisfied  that  the  focus  had  been 
found,  the  left  sigmoid  sinus  was  treated  similarly,  and  normal  free  bleeeding 
resulted. 

The  septic  temperature  continued,  and  on  the  forty -third  day  of  the  illness 
the  right  jugular  was  tied,  following  which  recovery  was  prompt. 

The  details  of  this  case  are  rather  meager  and  no  definite  con- 
clusions can  be  drawn  except  that  the  patient  did  survive  incision  and 
packing  of  both  sigmoid  sinuses  at  the  same  time. 
Case  III. 

Reported  by  Dr.  O.  D.  Stickney. 

July  11:  A  double  simple  mastoidectomy  was  performed  following  a 
double  acute  suppurative  otitis  media  of  two  weeks'  durations.  The  course 
ot  the  disease  during  these  two  weeks  was  rather  stormy,  and  there  was  present 
considerable  pain  in  and  about  the  right  elbow.  For  this  reason  both  sinuses 
were  aspirated  by  meedle  at  the  time  of  operation.  Blood  was  obtained  from 
both. 

July  17:     The  right  elbow  was  incised  and  pus  evacuated. 

August  4:  The  right  sigmoid  sinus  was  incised,  the  jugular  tied  and 
partially  resected.  There  was  free  bleeding  from  the  sinus.  On  this  account 
the  left  sigmoid  sinus  was  incised  and  packed,  as  the  bleeding  was  free  from 
this  side  also. 

August  12 :     The  temperature  was  normal  and  remained  so. 

In  this  case  there  were  present  chills,  and  a  septic  joint,  with  a 
negative  blood  culture.  There  were  no  signs  of  intracranial  pressure 
and  the  fundi  were  normal.  No  doubt  the  presence  of  the  embolus 
on  the  right  led  to  opening  the  right  sinus  first.  The  patient's  con- 
dition was  desperate  and  it  was  justifiable  to  explore  the  left  sinus 
after  finding  an  apparently  normal  right  sinus.  At  least,  the  result 
justified  the  means,  although  I  have  no  doubt  but  what  the  operator 
would  have  preferred  delaying  the  exploration  of  the  second  sinus  if 
tt  had  been  possible. 
Case  IV. 

J.  D.  F.,  aet  22  years,  Pvt.  75th  Casuals,  was  admitted  to  B.  H.  No.  6  on 
April  24,  1918,  suffering  from  a  bilateral  acute  suppurative  mastoiditis. 
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A  month  before,  while  at  sea,  he  had  had  an  acute  "cold"  during  the  course 
of  which  there  had  intervened  a  double  acute  otitis  media  with  spontaneous 
rupture  of  both  membrana  tympani.  He  had  performed  his  duties  up  to  two 
weeks  before  admission,  when  he  began  to  feel  "sick  and  weak."  These  two 
weeks  were  passed  on  "sick  call." 

Examination  shows  a  well-built,  extremely  pale  and  sick-appearing  adult. 
The  eyes  are  dull  and  tongue  thickly  coated.  The  heart,  lungs  and  abdomen 
are  normal.     Temperature  98.6°. 

Local  examination  shows  a  profuse,  purulent  discharge  from  both  middle 
ears.  The  posterior-superior  canal  wall  on  both  sides  is  thickened.  Both 
drums  are  pale  gray,  lustreless,  and  appearing  to  be  extremely  thick,  there  is 
a  large  perforation  in  the  posterior  half  of  each.  Both  mastoids  are  large 
and  are  tender  throughout  their  whole  extent.  No  post-aural  edema  can  be 
demonstrated. 

On  the  next  day,  April  25,  a  double  simple  mastoidectomy  was  performed. 

Right  mastoidectomy :  Post-aural  incision  through  non-edematous  tissue, 
cortex  bleeding  slightly  .  Cortex  is  soft.  A  large  cavity  exposed  which  is 
completely  broken  down,  and  is  filled  with  pus  and  debris.  On  account  of  the 
long-continued  suppuration,  the  cavity  was  particularly  explored  for  carious 
bone  over  the  dura  and  sinus.  Over  the  sigmoid  sinus  the  bone  was  found  to 
be  dark  and  necrotic.  Exposure  of  the  sinus  revealed  a  grayish,  lustreless  wall, 
in  the  center  of  which  is  a  small  area  of  granulation  about  the  size  of  the  head 
of  a  pin.  Bone  removed  until  normal  sinus  wall  appears.  The  sinus  is  soft 
and  compressible.     The  dura  was  not  exposed. 

Left  Mastoidectomy:  Is  a  repetition  of  the  right,  except  that  the  sinus 
was  not  exposed,  the  bone  being  white,  hard  and  healthy. 

Following  the  operation  no  improvement  in  the  patient's  condition,  such 
as  would  be  expected  following  the  removal  of  a  septic  focus,  was  noted. 
The  discharge  from  the  mastoid  wounds  became  mucopurulent,  but  never 
clearly  mucoid  or  serous.  The  discharge  from  the  middle  ear  continued 
unabated.  The  granulations  were  pale  and  unhealthy.  During  this  period  the 
temperature  never  rose  above  99°  F.  Repeated  examinations  and  consultations 
failed    to    reveal    any    cause. 

On'  May  20  the  temperature  began  to  rise  from  99°  in  the  morning  to 
101°  at  night,  and  he  complained  of  constant  headache  at  the  vertex. 

W.  B.  C.  14,000.,  Polynuclears  79°. 

Heart,  lungs,  abdomen  and  urine  normal. 

May  24 :  The  temperature  remains  the  same.  Blood  culture  report  shows 
the  presence  of  a  staphylococcus  albus  with  a  question  of  contamination. 
There  is  a  negative  Widal.  Lumbar  puncture:  10  c.  c.  clear  fluid,  cell  count 
normal,  Noguchi  test  is  negative.  There  are  no  chills,  although  there  is  some 
perspiring  at  night.  Headache  no  worse,  eye  grounds  are  normal,  no'  stiff 
neck  or  Koernig. 

It  was  evident  that  we  were  dealing  with  a  systemic  infection,  and  by 
exclusion  a  diagnosis  of  probable  lateral  sinus  infection  was  made.  As  to 
which  side  was  at  fault  was  not  at  all  clear.  The  fundi  were  normal,  there 
were  no  localizing  symptoms  as  edema  over  the  mastoid  emissary  veins  or 
tenderness  in  the  neck. 

At  operation  the  sinus  was  exposed  on  the  right,  the  wall  was  not  normal 
in  appearance,  and  contained  a  small  area  of  granulation  tissue,  therefore  the 
right  side  was  suspected. 
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May  25 :  Four  weeks  after  initial  operation  and  five  days  after  onset  of 
septic  temperature,  exploration  of  both  mastoid  cavities;  ligation  of  right 
jugular  vein  ;  incision  of  right  sigmoid  sinus. 

The  right  mastoid  cavity  was  curetted  free  from  unhealthy  granulations. 
There  was  no  extension  of  bone  necrosis.  The  sinus  wall  which  had  been 
exposed  previously  was  covered  with  granulations.  Hard,  healthy  bone  was 
removed  above  and  below,  exposing  a  bluish,  lustreless  sinus  wall  which 
appeared  to  be  normal. 

The  left  mastoid  cavity  was  then  explored.  There  was  no  evidence  of 
any  extension  of  the  disease. 

Returning  to  the  right  side  the  internal  jugular  was  exposed  and  ligated 
above  the  facial  nerve.  There  was  no  evidence  of  thrombosis.  The  sigmoid 
sinus  was  then  blocked  above  and  below,  and  carefully  incised  through  the 
area  of  granulations.  The  outer  wall  was  thickened  and  the  intima  was 
distinctly  thickened  and  velvety  in  appearance,  but  no  thrombosis,  either  mural 
or  central,  could  be  found.  Free  bleeding  occurred,  both  from  above  and 
below,  on  unblocking. 

No  benefit  resulted  from  the  procedure,  indeed  matters  went  from  bad  to 
worse.  The  temperature  remained  elevated  between  100°  and  103°.  The 
patient  began  to  lose  ground  more  rapidly.  There  were  no  evidences  of 
metastatic  emboli,  or  of  meningeal  involvement. 

June  1 :  Six  days  after  ligation  of  right  internal  jugular  we  were  still 
faced  with  an  unexplained  blood  infection,  and  it  was  decided  to  explore  the 
left  lateral  sinus. 

Operation:     Incision  of  left  sigmoid  sinus. 

The  right  mastoid  was  examined  first.  The  sinus  packing  removed  and 
the  sinus  found  collapsed.  The  lower  end  was  opened  and  a  small  thrombus 
removed.    A  probe  introduced  toward  the  bulb  did  not  evacuate  any  pus. 

Left  mastoid :  Hard,  white  healthy  bone  chiseled  from  over  a  bluish-gray 
sinus  wall  which  had  lost  a  good  deal  of  its  lustre.  The  sinus  was  blocked 
above  and  below  and  incised.  Wall  was  slightly  thickened  and  the  intima 
resembled  that  of  the  right  sinus,  but  was  not  as  thick.  Free  bleeding  occurred 
from  above  and  below.     The  jugular  was  not  tied. 

June  2:  The  patient  rallied  from  the  operation  and  was  in  surprisingly 
good  condition.  From  this  time  on  his  recovery  was  rapid  and  uneventful. 
The  mastoid  wounds  filled  with  healthy  granulations  and  the  middle  ear  dis- 
charge ceased.  Careful,  examination  of  the  fundi  24,  48  and  72  hours  after 
the  last  operation  failed  to  show  any  signs  of  edema  or  turgescence  of  the 
veins.     There   was   no   headache   or   vertigo. 

July  23 :  Three  months  after  the  initial  operation  he  was  discharged  to 
light  duty. 

This  case  may  be  classed  as  a  sinus  phlebitis  which  has  not  as  yet 
gone  on  to  thrombosis.  The  history  and  progress  of  the  disease  is 
one  of  a  persistent  low-grade  infection  in  contradistinction  to  a  viru- 
lent fulminating  type  with  early  invasion  and  thrombosis  of  the  sinus. 

The  report  of  the  blood  culture  is  inconclusive  and  disappointing. 
The  white  cell  count  is  not  indicative  of  a  virulent  infection. 

It  is  interesting  to  note  that,  although  in  all  four  cases  one 
jugular  was  tied,  in  none  of  them  were  both  ligated.     Also,  in  only 
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one  case  were  there  chang^es  in  the  fundi  and  these  changes  were  in 
the  one  where  definite  thrombosis  was  present. 

The  results  of  these  four  cases  should  not  deter  us  from  exhaus- 
ting every  possible  means  of  determining  which  side  is  at  fault, 
bearing  in  mind  that  possibly  both  are  involved.  The  blocking  of 
both  sides,  not  being  necessarily  fatal,  may  be  just  the  means  of  saving 
the  patient.  In  regard  to  the  return  flow  from  the  cranium,  I  quote 
from  Ballance,  who  in  turn  is  quoting  from  Charpy. 

"Under  normal  conditions  almost  the  whole  of  the  blood  from 
within  the  cranium  is  returned  by  the  two  internal  jugular  veins; 
there  are,  however,  numerous  anastomoses  between  the  intra,  and  the 
extra-cranial  venous  circulation,  which  allow  of  alternative  roots  when 
one  or  the  other  of  the  jugular  veins  is  not  available. 

"There  are  three  principal,  and  many  accessory  communications. 
The  three  principal  are:  (1)  The  plexus  of  the  foramen  magnum, 
the  uppermost  of  the  spinal  plexuses,  anastomoses  with  the  transverse 
occipital  sinus  in  front  and  with  the  posterior  occipital  sinuses  l)ehind. 
Further,  these  plexuses,  or  their  collecting  trunks,  the  vertebral  and 
posterior  jugular  veins,  anastomose  with  the  posterior  condyloid 
emissary  vein  and  with  the  mastoid  emissary  vein.  The  communica- 
tions here  are  so  free  that  the  whole  of  the  blood  from  within  the 
skull  can  emerge  by  this  route  after  ligature  of  both  jugulars.  In 
the  fetus,  and  even  in  the  newborn,  the  cranial  surface  of  the  lower 
half  of  the  occipital  bone  is  covered  with  a  close  network  of  large 
veins,  which  take  up  the  blood  from  the  torcular  and  its  vicinity  and 
discharge  it  into  the  origin  of  the  jugular.  This  network,  as  develop- 
ment proceeds,  becomes  gradually  changed  into  the  occipital  sinuses ; 
hence,  the  great  variety  in  the  size  and  arrangement  of  these  vessels. 

(2)  The  ophthalmic  vein  and  its  affluence,  through  which  a  consid- 
erable volume  of  blood  may  enter  the  facial  and  temporal  veins. 

(3)  The  middle  meningeal  veins,  through  which  there  is  communica- 
tion between  the  superior  longitudinal  sinus  and  the  pterygoid  plexus. 

"The  accessory  communications  are  innumerable,  for  the  origins 
of  the  external  jugular  and  of  the  facial  portion  of  the  internal 
jugular  communicate  with  those  of  the  intracranial  veins  practically 
everywhere  over  the  vault  and  over  the  base." 
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DISCUSSION. 

Dr.  E.  B.  Dench,  New  York.  I  was  very  much  interested  in  this 
paper.  I  have  had  cases  this  winter  which  bear  on  this  subject.  One 
was  a  double  mastoid  case,  with  high  temperature.  I  said  it  was  a 
simple  mastoid  and  I  exposed  the  sinus  each  side.  If  any  marked 
disease  is  found  I  ligate  the  jugular  on  the  affected  side.  In  this  case 
the  left  side  looked  worse  than  the  right.  The  blood  culture  was  nega- 
tive, but  the  fourth  day  it  was  positive.  At  this  time  the  optic  disc 
looked  bad.  The  child  was  put  on  the  table  and  I  looked  at  the  sinus. 
I  examined  the  right  sinus  first.  The  right  sinus  did  not  look  good, 
but  the  left  sinus  appeared  pretty  good.  I  then  ligated  the  right  jugular 
and  facial  vein.  The  patient  made  a  perfect  recovery,  though  we  were 
fortunate  enough  to  have  found  the  proper  sinus,  but  that  does  not 
always  happen. 

The  second  case  that  occurred  was  in  a  young  infant,  18  months 
old  with  2  weeks  history  of  suppuration  on  one  side.  The  temperature 
ranged  froim  99°  to  105°.  The  blood  culture  was  negative.  A  mastoid 
operation  was  done,  the  sinus  was  exposed  and  did  not  look  healthy 
There  was  also  pus  in  the  urine.  The  sinus  contained  fluid  blood  by 
aspiration,  but  I  didn't  believe  in  the  aspiration.  I  took  the  child  off 
the,  table.  The  temperature  did  not  fall.  I  then  asked  my  assistant  to 
open  the  sinus.  We  used  to  deal  with  the  sinus  first,  then  the  jugular. 
There  was  no  clot  in  the  sinus  but  the  wall  was  thickened.  We  blocked 
it  off  and  the  child  has  recovered.  We  must  remember  in  some  desper- 
ate cases  interference  with  ithe  sinus  alone  will  be   favorable. 

The  third  case  was  one  seen  with  Dr.  A.  Smith.  The  patient  had  a 
jugular  sinus  operation  on  one  side.  The  temperature  was  septic. 
Later  we  blocked  off  the  sinuis  without  tying  the  jugular.  I  think  the 
blood  count  mentioned  by  Dr.  Tobey  (16,000  white  blood  cells,  and  75 
per  cent  poly's  is  typical  of  sinus  thrombosis. 

Another  case  recalled  is  one  in  which  the  patient  came  from  South 
America.  He  had  a  double  acute  otitis  media  and  double  antrum  i'n- 
volvement.  He  had  a  persistent  high  temperature,  of  100  to  105°.  The 
left  ear  was  more  involved  than  the  right.  The  left  jugular  was  tied. 
The  temperature  fell  foo  24  hours  land  then  rose  'again.  There  was  a 
negative  blood  culture.  Arrangements  were  made  to  block  off  the  jugu- 
lar slowly  to  observe  the  results  on  the  cerebral  circulation.  I  remem- 
bered, however,  the  locality  froim'  which  the  patient  came  and  I  shot 
in  a  good  dose  of  quinine.  The  temperature  fell.  The  man  w*as  suffering 
from  intermittent  fever  and  the  acute  illness  was  enough  .to  bring  on 
this  attack.  Plas'modia  were  absent  from  the  blood,  and  the  blood 
culture  was  always  negative. 

Dr.  Wm.  B.  Chamberlin,  Cleveland,  O.  I  am  especially  interested 
in  these  cases  las  they  tend  to  throw*  light  on  an  unfortunate  case/  I  had 
two  years  ago.  It  was  a  rapidly  fulminating  case  of  double  mastoid 
involvement.  There  were  symptoms  of  lateral  sinus  thrombosis.  I 
took  up  the  question  with  the  departments  of  anatomy  and  physi- 
ology, in  regard  to  double  ligation  of  the  sinuses.  Both  professors 
advised  against  operative  interference  and  the  case  went  on  to  fatal 
termination.  The  title  of  Dr.  Tobey's  paper  is  misleading,  I  think.  I 
don't  think  he  got  complete  obliteration  of  the  sinus.  What  evidence 
had  he  that  the  circulation  was  not  reestablished? 

Dr.  F.  N.  Sperry,  New  Haven,  Conn.  There  is  one  other  method 
of  treatment  which  has  not  been  mentioned,  and  that  is  blood  transfu- 
sion. This  case  developed  sepsis  with  intermittent  temperature  the 
second  week  after  mastoid  operation.  Because  of  the  desperate  con- 
dition of  the  boy  of  five  years,  it  was  thought  wise  to  do  transfusion 
to  get  the  child  in  better  condition.  We  have  many  Yale  students,  with 
type  IV  blood,  on  call  at  short  notice.  In  examination  of  the  blood  of 
the  father'  and  mother  in'  this  case,  the  type  was  not  the  same  as  that 
of  the  child.     This  is  a   question   of  important   medico  legal  significance. 
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We  got  an  appropriate  donor  and  gave  500  c.  c.  of  blood.  There  was 
an  unusual  rise  of  temperature,  to  106.8°  following  transfusion,  and  the 
pulse  was  very  rapid.  Then  the  temperature  came  down  to  normal  for 
3  weeks,  when  again  a  septic  temperature  was  evidenced.  Blood  trans- 
fusion was  again  done  with  a  rise  to  106.4° ;  next  day,  however,  the 
temperature  was  103°  and  I  tied  ofi  the  internal  jugular.  The  next 
day  the  temperature  subsided.  That  is  four  weeks  ago  and  the  mastoid 
wound  has  healed.  The  lateral  sinus  was  exposed  when  the  wound 
had  healed  and  scar  tissue  curetted  out.  I  went  into  the  lateral  sinus 
through,  a  thick  wall  and  concluded  there  was  a  mural  clot.  1  did  not 
do  obliteration.  I  tied  ofif  the  internal  jugular.  I  believe  blood  trans- 
fusion is   very  important  in  cases   of  this  kind. 

Dr.  W.  B.  Chamberlin.  Three  or  four  tranfusions  were  done  in  the 
case  I  mentioned. 

Dr.  J.  S.  Fraser,  Edinburgh.  I  should  like  to  ask  the  meeting  as 
to  whether  in  these  cases  it  is  really  necessary  to  operate  on  the  sinus 
or  jugular.  We  had  five  or  six  cases  in  Edinburgh,  in  young  subjects. 
The  patienits  had  acute  otitis  media.  A't  operation  on'  the  mastoid  not 
very  much  is  found.  The  temperature  is  septic  and  intermittent  in 
type.  The  sinus  is  exposed  and  the  wall  looks  practically  normal.  In 
one  or  twq  cases  the  sinus  and  the  jugular  is  healthy.  We  wonder 
then,  is  it  necessary  to  operate  beyond  doing  the  mastoid  operation. 
In  the  last  two  cases  nothing  beyond  the  mastoid  operation  has  been 
done,  but  the  patient  has  had  anti-streptococcus  serum  for  what  it  is 
worth,  but  no  operation  on  the  sinus  or  the  jugular.  All  the  cases  have 
recovered.  We  find  that  blood  cultures  are  rather  unsatisfactory.  We 
don't  get  a  report  for  48  hours  after  the  blood  has  been  taken,  then 
perhaps  we  get  a  report  of  staphylococcus  albus,  which  is  probably 
skin  contamination.  On  the  whole  we  don't  regard  blood  cultures  as 
valuable  indications.  I  should  like  to  ask  if  others  who  have  done  the 
Schwarze,  or  classical  mastoid  operation,  and  have  then  left  the  case 
under  the  influence  of  vis  medicatrix  naturae,  that  is,  the  more  con- 
servative line  of  treatment,  have  found  thalt  the  cases  will  recover. 

Dr.  Ewing  W.  Day,  Pittsburg.  Last  year  we  had  a  series  of  cases 
in  Pittsburg,  which  gave  all  the  symptoms  of  sinus  thrombosis.  The 
sinus  v/as  exposed  in  all  cases.  There  was  not  evidence  enough  to 
diagnosis  thrombosis  of  the  sinuses.  Blood  cultures  in  7  cases  were 
positive.  The  patients  ran  a  typical  septic  course,  the  temperature 
varying  from  normal  to  105°.  Three  cases  occurred  in  the  practice  of 
a  colleague.  He  laid  great  stress  on  the  use  of  Hiss  leucocytic  extract. 
I  had  four  cases  that  had  the  same  clinical  appearance.  They  were  put 
to  bed  and  given  good  nursing  as  one  would  give  in  pneumonia.  They 
all    recovered.     They    had    positive    blood    cultures. 

Dr.  J.  A.  Stucky,  Lexington,  Ky.  I  would  like  to  emphasize  the 
point  that  Dr.  Fraser  made.  I  have  not  had  to  open  a  sinus  for  several 
years.  In  thosei  that  I  opened  a  few  years  ago  the  sinus  looked  per- 
fectly well.  I  have  been  getting  more  clincial  help  from  the  blood  count 
than  from  the  blood  culture.  In  the  South  we  have  three  causes  of 
elevation  of  temperature  which  (may  simulate  that  of  sinus  thrombosis, 
and  which  are  occasionally  overlooked  : 

(1)  protein   intoxication;   (2)  indicanuria;   (3)   malaria. 

Dr.  J.  J.  Sullivan,  Scranton,  Pa.  I  believe  that  90  per  cent  of  the 
mortality  in  sinus  thrombosis  cases  is  due  to  conservative'  treatment. 
Those  that  we  operated  upon  had  no  mortality.  There  are  three  stages 
of  the  lateral  sinus  condition:  (1)  no  thrombosis,  but  infection  of  the 
intima  of  the  vein;  (2)  the  phlebitis  gets  along  the  vessel.  During  the 
winter  we  had  5  cases,  with  negative  blood  culture  and  no  signs  of 
lateral    sinus    condition,    and    they    got    well.     (3)    The    third    stage    are 
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extreme  cases  and  must  be  ligated.  Wei  had  20  cases  of  this  kind. 
They  may  have  sinus  thrombosis  even  with  a  negative  blood  cuUure. 
The  blood  count  may  be  of  help.  If  you  have  a  typical  septic  tempera- 
ture and  prostration  you  have  lateral  sinus  infection  and  you  cannot 
afford  to  be  conservative  at  this  stage. 

Dr.  A.  A.  Smith,  Yonkers.  One  thing  interested  me  in  Dr.  Day's 
report.     I  should  like  to  know  what  organisms  he   found. 

Dr.  Day.     The  cultures  showed  a  hemolytic  streptococcus  in  all  cases. 

I  have  taken  out  three  veins  which  showed  streptococci  in  single 
culture,  and  one  in  two  cultures.  In  the  case  Dr.  Dench  spoke  of,  that 
was  the  most  imalignant  type  of  mastoid  I  have  ever  treated.  In  the 
first  vein  removed  the  sinus  was  exposed  at  the  time  of  operation  for 
one  inch.  In  the  course  of  6  days  it  eroded  through  and  I  got  profuse 
hemorrhage.  I  have  had  3  cases  of  that  type  in  2  years.  I  have  always 
believed  that  there  could  be  no  question  as  to  the  right  procedure  to 
follow  in  such  a  case.  That  type  of  vein  must  be  removed.  As  to 
blood  cultures  we  had  fiive  days  without  positive  evidence,  yet  the 
patient  died  of  meningitis.  In  case  2,  both  veins  were  involved.  In  this 
case  the  dura  was  also  eroded  as  the  result  of  infection.  The  case 
followed  scarlet  fever  and  the  resistance  of  the  child  was  used  up.  In 
the  first  vein  ;a  clot  was  found.  In  the  second  case  it  was  eroded 
through.  In  case  3,  the  value  of  transfusion  was  shown.  The  child  was 
7  years  old  and  had  a  thrombus  occurring  6  weeks  after  the  original 
mastoid  operation.  The  case  did  well  for  4  or  5  days,  than  the  tempera- 
ture went  up  to  107°.  This  rapidly  dropped  to  96°.  This  occurred  twice 
in  24  hours.  This  case  responded  immediately  to  transfusion.  The 
following  day  it  dropped  to  104°  and  after  that  went  on  to  uneventful 
recovery. 

Dr.  H.  L.  Pollock,  Chicago.  In  regard  to  diagnosis  of  which  side 
to  take,  in  bilateral  otitis  with  sinus  thrombosis,  we  have  been  using  the 
Rowe  Beck  sign  of  compression  of  the  jugular  to  make  the  diagnosis 
in  bilateral  cases.  75  per  cent  of  cases  were  positive  on  the  side  where 
dilatation  of  the  veins  in  the  retina  was  shown. 

Dr.  G.  W.  MacKenzie,  Philadelphia.  Dr.  Fraser's  remarks  might  lead 
young  men  who  had  not  done  much  operating,  to  be  over-conservative. 
There  are  organized  clots  which  recover;  there  are  suppurating  clots 
in  which  it  is  safer  to  operate  than  to  leave  them  alone.  In  Vienna 
four  fifths  of  the  cases  of  sinus  thrombosis  died,  when  operation  was  not 
complete  enough. 

Dr.  H.  G.  Tobey,  Boston,  (closing).  I  am  afraid  we  are  still  in  the 
quagmire  that  we  were  in  before.  We  have  not  differentiated  between 
sinus  phleliitis  and  sinus  thrombosis.  These  cases  have  to  be  differ- 
entiated. In  regard  to  Dr.  Chamberlin's  remarks,  as  to  whether  packing 
the  lateral  sinus  does  obliterate  it,  if  you  simply  incise  the  sinus  and 
pack  it,  you  cannot  tell  that  it  is  obliterated,  but  if  you  free  the  blocking 
from  above  and  get  bleeding,  and  block  that  off,  then  block  off  from 
below,  I  don't  think  there  is  any  doubt  but  that  the  sinus  is  blocked 
off  completely. 

I  missed  the  reference  quoted  by  Dr.  McKernon,  although  I  had  two 
or  three  people  searching  the   literature. 

Dr.  Sperry  spoke  of  blood  transfusion:  that  is  a  well  recognized 
procedure,  and   I  think   it   should  be   done   more. 

Dr.  Fraser  asked  whether  it  was  necessary  to  touch  the  sinus. 
That  depends  on  the  condition  of  the  patient  and  type  of  infection. 
Recently  I  have  had  10  cases  of  infection  with  hemolytic  streptococcus 
in  children  with  septic  temperatures  of  the  worst  type,  yet  they  were 
not  sick.  The  temperature  was  105  to  107,  yet  the  blood  count  was  only 
1200  w.  b.  c.  and  the  blood  culture  was  negative.  The  sinus  was  not 
exposed.    We  went  on  the  general  condition  of  the  patients.    They  played 
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slept  well  and  ate  their  breakfast.  The  sinus  did  not  need  tying.  On 
the  other  hand  if  one  of  the  cases  had  started  to  look  sick  and  "go  bad," 
whether  the  blood  culture  were  positive  or  no,  the  sinus  would  have  been 
tied.  These  hemolytic  streptococci  seem  to  travel  by  the  Iym;phatics. 
After  the  operation  there  would  be  areas  of  edema  over  the  neck  and 
scalp,  the  temperature  would  go  up  and  down.  One  case  started  up  an 
erysipelas,  but  that  was  not  a  mastoid  case.  Dr.  Pollock  spoke  of  the 
Rowe  Beck  sign  :  I  have  not  seen  turgescence  of  the  veins  and  blocking 
up.  It  is  a  question  of  thrombosis  or  phlebitis.  After  the  blocking  of 
both  sides  there  has  been  no  signs  of  blocking  of  the  circulation.  I 
think  it  depends  on  collateralization  of  the  circulation. 


ALCOHOL  INJECTIONS  AS  A  POSSIBLE  ADJUNCT  JO 
TONSILLECTOMY   UNDER   LOCAL   ANESTHESIA. 

By  ROBERT  SONNENSCHEIN,  M.  D.,  Chicago,  111. 

The  writer  has  always  favored  the  use  of  a  local  anesthetic  in 
tonsillectomies  wherever  it  could  possibly  be  used.  The  advantages 
of  local  anesthesia  seem  to  lie  in  several  facts.  First,  there  is  either  no 
nausea  or  if  any  much  less  than  there  is  with  general  anesthesia. 
Secondly,  there  is  the  avoidance  of  aspiration  pneumonia.  Thirdly, 
the  time  of  operation  is  usually  considerably  shorter  than  where  a 
general  anesthesic  is  used,  particularly  in  adults.  Fourth,  there  is 
usually  less  immmediate  discomfort  in  that  the  patient  can  take  ice, 
fluids,  sedatives,  etc.,  shortly  after  the  operation,  whereas  with  ether 
it  is  necessary  to  deprive  the  patient  of  these  things  for  a  considerable 
length  of  time.  Fifth,  there  is,  the  avoidance  of  the  ill  effects  that 
ether  or  chloroform  may  have  upon  the  general  system,  such  as  cardiac 
depression,  nephritis,  or  the  induction  of  a  coma  in  diabetes.  Sixth, 
the  swallowing  of  blood  and  the  consequent  vomiting  are  eliminated, 
in  that  the  patient  is  able  during  a  local  anesthesia  to  expectorate 
whatever  blood  accumulates  in  the  throat. 

We  have  employed  local  anesthesia  in  tonsillectomies  for  many 
years  in  all  cases  above  the  age  of  14  or  15,  unless  the  individual  was 
too  apprehensive  of  the  operation,  or  the  pharyngeal  reflex  uncon- 
trollably active.  No  hypodermic  was  given  before  the  operation 
unless  the  individual  needed  a  sedative.  We  have  often  observed 
that  when  morphine  was  used,  the  patient  was  often  markedly 
nauseated  thereby  and  was  much  more  prone  to  vomit  while  being 
anesthetized  or  during  the  operation. 

Means  Employed 

Years  ago  we  injected  the  mucosa  about  the  tonsil  with  one-half 
to  one  per  cent,  novocain  with  or  without  the  addition  of  adrenalin. 
During  the  war,  novocain  was  unobtainable  at  the  hospital  at  which 
most  of  our  work  was  done  so  we  employed  apothesine  in  the  same 
dilution  and  have  ever  since  used  it  with  great  satisfaction  in  many 
hundreds  of  nose  and  throat  operations.  The  only  unfavorable  effect 
noted  a  few  times  was  a  moderate  cyanosis  or  some  fainting  on  the 
part    of    the   patient.     The   latter    symptom,    however,    was    largely 
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psychical,  since  it  occurred  a  number  of  times  before  the  needle  had 
penetraited  the  tissues.  Before  infiltrating  the  mucosa,  it  was  in  some 
of  the  patients  swabbed  with  a  small  amount  of  ten  per  cent,  cocaine 
to  reduce  the  pharyngeal  reflex  and  render  entrance  of  the  needle 
less  disagreeable.  The  writer  has  for  many  years  when  injecting  the 
region  of  the  posterior  pillars  entered  the  needle  on  the  posterior  and 
not  the  anterior  surface  thereof.  Otherwise  the  swelling  of  the 
posterior  pillars  causes  a  distortion  of  the  parts  so  that  it  is  rather 
difficult  to  see  where  the  tonsil  ends  and  the  posterior  pillar  begins ; 
but  if  the  injection  is  made  on  the  posterior  surface  of  the  posterior 
pillar,  this  does  not  occur.  We  do  not  recall  ever  havingl  seen  this 
point  mentioned  in  the  hterature. 

In  1909,  Yankauer  described  a  most  excellent  method  of  pro- 
ducing local  anesthesia  for  tonsillectomy  by  blocking  the  posterior 
palatine  nerve  at  its  emergence  from  the  posterior  palatine  foramen. 
He  states :  "The  tonsils  are  supplied  by  the  circumtonsillar  plexus 
derived  below  from  the  tonsillar  branches  of  the  glossopharyngeal, 
and  above  from  the  middle  and  posterior  palatine  nerves.  The 
glossopharyngeal  is  the  smallest  of  the  cranial  nerves  and  its  tonsillar 
branches  are  small ;  it  is,  moreover,  a  nerve  of  special  rather  than 
of  general  sensation  and  its  tonsillar  branches  may  for  practical 
purposes,  be  neglected.  The  middle  and  posterior  palatine  nerves 
are  derived  from  Meckel's  ganglion  of  the  fifth  nerve  which  is  the 
principal  nerve  of  sensation  for  the  entire  head.  These  nerves  leave 
the  sphenopalatine  fossa  through  the  accessory  posterior  palatine 
foramen,  two  small  openings  in  the  posterior  part  of  the  hard  palate 
at  the  junction  of  the  alveolar  process  with  the  horizontal  part  of  the 
bone.  These  two  nerves  supply  not  only  the  tonsil  itself  but  the 
soft  palate,  both  pillars  and  a  part  of  the  lateral  pharyngeal  wall. 
These  two  openings  are  very  close  together  but  their  location  is  not 
marked  by  any  special  landmarks  on  the  surface  of  the  mucosa  of  the 
mouth  so  that  the  point  for  injection  must  be  determined  by  arbitrary 
measures.  There  are  two  methods :  First,  if  the  last  molar  tooth  is 
present  begin  at  the  posterior  end  of  the  margin  of  the  gum  of  the 
last  molar  tooth  and  measure  upward  one  centimeter,  that  is,  at  right 
angles  to  the  free  border  of  the  teeth,  and  then  one  centimeter  back- 
ward. Second,  if  the  last  molar  tooth  is  absent,  we  first  determine 
the  location  of  the  tip  of  the  hamular  process  by  placing  the  finger 
upon  the  soft  palate ;  the  process  can  be  distinctly  felt,  as  a  sharp 
point  of  bone.  Then  measure  one  centimeter  in  an  oblique  direction 
upward  and  forward.  When  the  last  molar  i.s  present,  these  two 
measurements  usually  meet  at  the  same  point ;  when  they  do  not.  an 
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intermediate  point  is  selected.  As  the  mucosa  in  this  region  is 
situated  about  one  centimeter  from  the  bone,  the  direction  in  which 
the  needle  is  inserted  is  important.  A  needle  with  a  long  shank  is 
used  and  applied  to  the  mucosa  at  the  point  stated,  the  shank  lying 
across  the  tongue  and  in  the  angle  of  the  mouth  on  the  opposite  side. 
In  this  position  it  is  inserted  until  the  point  touches  the  bone  when 
about  1.5,  (one  and  a  half)  centimeters  of  a  one  per  cent,  solution  of 
cocaine  are  injected." 

The  writer  tried  this  method  a  few  times  and  then  for  one  reason 
or  another  discontinued  it  until  the  papers  of  John  A.  Thompson 
appeared  in  1917  and  1920.  He  stated  that  "the  anterior  surface 
of  the  tonsils  is  supplied  with  sensation  by  the  posterior  or  small 
palatine  nerve,  a  branch  from  the  sphenopalatine  ganglion.  It  emerges 
with  a  small  artery  from  a  separate  opening  immediately  behind  the 
posterior  palatine  foramen."  This  lies  just  anterior  to  the  posterior 
edge  of  the  hard  palate  and  medially  to  the  last  molar  tooth.  "If  the 
teeth  are  missing  or  unerupted,  the  nerves  lies  just  in  front  of  and 
internal  to  the  hamular  process  of  the  internal  pterygoid  plate  of  the 
sphenoid,  which  can  always  be  felt  through  the  soft  palate.  The 
glossopharyngeal  nerve  also  sends  branches  to  the  tonsils,"  Prof. 
Knower  of  the  University  of  Cincinnati,  collaborated  with  Thompson 
and  made  sections  of  the  neck  at  the  level  of  the  lower  third  of  the 
tonsils  showing  the  relation  of  the  glossopharyngeal  vessels  and  the 
tonsils.  The  important  structures  which  run  through  this  region  are 
surrounded  by  a  loose  connective  tissue  which  is  continuous  from 
the  pharyngeal  wall  outward  and  back  in  front  of  the  deep  prever- 
tebral fascia,  to  surround  the  carotids,  hypoglossus,  superior  sym- 
pathetic ganglion  and  plexus,  vagus  and  glossopharyngeal  nerves. 
In  blocking  nerves  it  is  not  necessary  to  inject  the  nerve  itself,  since 
surface  contact  is  all  that  is  needed.  The  connective  tissue  noted  by 
Knower  permits  us  to  surround  the  glossopharyngeal  nerve  with 
anesthetic  solutions  without  any  danger  of  injuring]  the  other  im- 
portant structures  above  mentioned.  The  injections  can  be  made 
between  the  tonsils  and  anterior  pillar,  penetrating  the  constrictor 
muscles  and  pharyngeal  fascia.  A  better  route  is  external  to  the 
anterior  pillar  at  the  junction  of  the  upper  and  middle  thirds  of  the 
tonsil.  At  this  point  there  is  only  mucous  membrane  to  pierce,  and 
there  is  no  danger  of  passing  the  needle  through  a  deep  tonsillar 
crypt  as  in  the  first  method,  and  of  carrying  infection  into  other 
tissues,  with  serious  results.  At  this  level,  the  nerve  trunk  is  three- 
quarters  of  an  inch  from  the  surface."  Thompson  and  Tucker  made 
a  series  of  experiments  to  see  if  undesirable  elTects  would  result  from 
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surrounding  other  vessels  and  nerves  of  the  neck  with  the  anesthetic 
solution  employed  (namely:  one  per  cent,  novocaine  with  ten  per 
cent,  of  adrenalin  chloride  solution  in  the  menstrum),  after  first 
making  a  surface  applicatiion  of  20  per  cent,  cocaine  on  the  palate 
and  pharynx.  Their  conclusions  were  that  if  the  vagus  on  both  sides 
was  surrounded  by  the  anesthetic  solution  or  even  a  "direct  injection 
of  novocaine  solution  was  made  into  the  nerve,  it  had  no  harmful 
effect."  After  the  preliminary  surface  application  above  mentioned 
Thompson  injected  ten  minims  on  each  side  of  the  palate  and  two 
drams  external  to  each  tonsil. 

This  method  was  adopted  with  most  excellent  results,  and  has 
given  us  perfect  anesthesia  and  as  little  bleeding  as  any  other  method 
we  have  ever  attempted.  We  believe  that  the  operative  technique  and 
bleeding  are  relative  matters ;  whether  a  sharp  instrument,  a  dull  ring 
or  any  other  appliance  is  used,  some  cases  bleed  greatly  and  others 
very  little.  This  seems  to  depend  on  several  factors  such  as  ana- 
tomical peculiarities  of  the  parts,  like  the  presence  of  rather  large 
veins  in  unusual  places,  etc.,  the  direction  in  which  vessels  are  severed, 
the  clotting  time  of  the  individual,  the  depth  in  the  tissues  to  which  an 
incision  is  carried,  etc. 

Because  of  its  toxicity,  the  writer  has  never  used  cocaine  even 
in  weakest  concentrations  for  submucous  injections  in  the  nose  or 
throat.  In  nasal  operations  we  have  applied  it  topically  either  in 
the  form  of  flakes  or  a  ten  or  twenty  per  cent,  solution  together  with 
adrenalin  chloride.  In  tonsillectomies,  as  before  mentioned,  it  has 
been  used  only  by  means  of  swabbing  the  mucosa  of  the  pillars, 
palate  and  posterior  pharyngeal  walls  preliminary  to  an  injection  of 
apothesine  or  novocaine  with  adrenalin,  in  very  apprehensive  individ- 
uals or  those  with  very  active  pharyngeal  reflex.  However,  we  have 
always  felt  that  the  less  cocaine  employed  the  better. 

A  few  weeks  ago  Dr.  Ellison  L.  Ross  read  a  paper  at  the  April 
5th,  1923  meeting  of  the  Chicago  Laryngological  and  Otological 
Society  on  "Some  General  Effects  of  Local  Anesthetics  Administered 
as  in  Tonsillectomy,"  in  which  he  showed  that  cocaine  even  when 
applied  locally  sensitizes  the  individuals  to  adrenalin  so  that  the  blood 
pressure  rises  greatly,  when  the  latter  is  injected.  This  synergistic 
action  produces  an  increase  which  is  much  greater  than  the  combined 
increase  of  blood  pressure  produced  by  cocaine  or  adrenalin  used 
separately.  In  animal  experiments,  this  blood  pressure  increase  was 
shown  to  be  especially  high  as  regards  the  intracranial  venous 
pressure  which  increased  to  4.67  per  cent..  This  probably  accounts 
for  many  of  the  unpleasant  symptoms  noted  at  times  when  cocaine 
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application  is  followed  by  the  use  of  adrenalin.  Dr.  Ross  states  that 
"intracranial  venous  stasis  produces  cerebral  and  medullary  asphixia. 
The  former  would  cause,  first,  a  brief  stimulation  evidenced  by 
anxiety  restlessness,  and  irritableness.  This  would  be  followed  by 
cortical  depression  which  would  lead  to  faintness.  Medullary  as- 
phyxia would  produce  the  dyspnea,  rapid  breathing  and  pallor." 

In  view  of  these  facts,  caution  should  be  observed  in  our  anes- 
thesia routine.  Dr.  Ross  states  that  if  adrenalin  be  first  used  and  then 
a  pause  of  five  or  ten  minutes  made  until  the  blood  pressure  effect 
has  disappeared,  the  application  of  cocaine  will  not  result  in  the 
greatly  increased  blood  pressure  noted  where  cocaine  is  first  applied. 

Recalling  the  good  results  reported  by  neurologists  and  surgeons 
in  getting  at  least  temporary  relief  from  pain  in  cases  of  neuralgia  by 
injections  of  alcohol  into  the  nerves  or  their  immediate  vicinity,  it 
was  deemed  worthy  of  a  trial  in  tonsillectomy.  This  procedure  was 
contemplated  at  first  not  so  much  for  procuring  perfect  anesthesia 
during  the  operation  since  we  already  had  that  by  means  of  the  nerve 
blocking  with  apothesine  or  novocaine  as  above  outlined,  but  it  was 
directed  towards  reducing  or  rather  mitigating  the  very  painful 
condition  usually  present  for  some  days  after  the  operation.  Although 
aided  by  the  American  Institute  of  Medicine,  we  were  unable  to  find 
references  in  the  literature  on  the  use  of  alcohol  injections  for  this 
purpose  either  into  the  posterior  palatine  nerve,  the  glossopharyngeal 
nerve  or  the  pharynx  itself.  In  order  to  be  certain  that  the  addition 
of  alchohol  to  a  solution  containing  apothesine  and  adrenaHn  would 
not  cause  an  incompatibility  with  the  production  of  deleterious  sub- 
stances, the  research  Department  of  Park,  Davis  &  Co.  was  consulted. 
They  assured  us  that  "no  chemical  antagonism  exists  between  either 
apothesine  or  adrenalin  and  alcohol."  They  considered  it  "inadvisable 
for  such  a  mixture  to  remain  standing  more  than  a  few  days  since 
there  is  always  a  possibility  of  slight  traces  of  aldehyde  in  the  alcohol 
gradually  affecting  the  adrenalin."  "In  the  case  of  apothesine  no 
indication  of  instability  in  the  presence  of  alchohol  was  found  even 
after  a  longer  time  than  a  few  days."  Since  we  alwa3^s  mix  the  apo- 
thesine, alcohol  and  adrenalin  just  before  injecting,  there  can  be  no 
danger  of  any  changes  occurring  in  the  solution. 

Regarding  the  effect  of  alcohol  on  the  tissues,  Otto  May,  after 
quoting  Schlosser,  Finkelnberg  and  others,  concludes  that  (1)  "Alco- 
hol injected  near  the  trunk  of  a  peripheral  nerve  produced  more  or 
less  complete  necrosis  at  the  point  of  injection. 

(2)  This  change  is  not  ascending;  the  nerve  above  the  place  of 
injection   remaining  normal.     The   cells   of   origin    (ganglion)    may 
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show  some  chromatolysis  but  no  actual  permanent  injury.  (3)  The 
conditions  produced  by  the  injection  are  more  favorable  to  regenera- 
tion than  nerve  section  without  suture.  The  anatomic  continuity  of 
the  nerve  trunks  favors  rapid  regeneration  although  this  may  be  some- 
what retarded  by  the  fibrosis  which  occurs  to  a  greater  or  less  extent 
in  all  alcohol  injections."  If  alcohol  was  put  merely  around  the  nerve, 
its  effect  although  marked  was  transitory ;  the  nerve  quickly  recovered 
its  function.  (Quoted  by  G.  Sluder).  Probably  the  effect  on  the 
other  tissues  is  also  a  local  necrosis  followed  by  a  fibrosis. 

As  regards  the  systemic  effects  of  alcohol  most  pharmocologists 
agree  that  even  in  small  doses  the  action  on  the  central  nervous  sys- 
tem is  quite  pronounced.  It  gives  rise  to  a  feeling  of  well  being  and 
the  individual  becomes  more  self  confidant  and  less  sby.  Large 
amounts  blunt  the  sensations.  Binz's  theory  is  that  alcohol  first 
stimulates  the  central  nervous  system  and  then  depresses  it.  Schmie- 
deberg's  theory  is  that  alcohol  depresses  the  central  nervous  system 
from  the  very  beginning,  picking  out  those  centers  first  which  were 
developed  last,  thus  the  finer  degrees  of  judgment  disappear  first. 
With  reference  to  its  action  on  the  Circulatory  System  small  doses 
of  alcohol  slightly  accelerate  the  pulse  and  stimulate  the  heart.  The 
vessels  are  not  much  affected  although  there  is  a  peripheral  vasodila- 
tation.    The  blood  pressures  usually  rises  somewhat. 

Various  concentrations  of  alcohol  were  used  by  us  from  twenty 
five  per  cent,  to  ninety  five  per  cent,  but  it  was  found  that  from  thirty 
three  to  fifty  per  cent,  apparently  served  best  in  that  it  had  a  good 
effect  without  marked  reaction.  The  solution  was  prepared  jusr  be- 
fore use  by  mixing  about  two  and  a  half  drams  (10  cc.)  of  one- 
half  of  one  per  cent,  or  a  one  per  cent,  solution  of  apothesine 
with  one  and  a  half  drams  (6  cc.)  of  95  per  cent,  alcohol  and  adding 
thereto  ten  drops  of  a  one  to  one-thousand  adrenalin  chloride  solution. 
In  apprehensive  persons  the  muscosa  covering  the  posterior  third 
of  the  hard  palate  and  the  poterior  pharyngeal  wall  was  swabbed  two 
or  three  times  with  a  very  small  amount  of  a  ten  per  cent,  cocaine 
solution  in  order  to  render  the  entrance  of  the  needle  less  painful 
and  to  diminish  the  pharyngeal  reflex;  but  where  this  preliminary 
cocaine  application  was  entirely  omitted  the  anesthesia  was  just  as 
good.  A  straight  needle  attached  to  a  syringe  of  one  dram  (4  cc.) 
capacity  was  used.  About  five  drops  (3  cc.)  were  injected  on  each 
side  just  internal  to  the  last  upper  molar  tooth  just  anterior  to  the 
posterior  edge  of  the  hard  palate.  About  one  and  a  half  drams  (4  to 
(6  cc.)  were  injected  external  to  each  tonsil  into  the  areolar  tissue  at 
the  level  of  the  junction  of  the  upper  and  middle  third  of  the  tonsil, 
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and  a  small  amount  six  or  seven  drops  (0.5  cc.)  on  a  level  with  the 
base  of  the  tonsil.  At  times  a  few  drops  were  also  injected  into  the 
posterior  surface  of  the  posterior  pillars.  After  the  region  of  one 
tonsil  was  completely  injected,  the  other  one  was  likewise  treated  and 
then  a  pause  of  from  five  to  eight  minutes  made  before  beginning  the 
removal  of  the  first  tonsil.  Dissection  with  knife  and  snare  was 
done  in  practically  all  these  operations  which  now  number  92  private 
cases  and  a  very  considerable  number  of  ward  cases. 

Results  Obtained 

The  anesthesia  produced  by  the  method  outlined  was  very  good. 
As  previously  stated  in  this  paper,  excellent  results,  however,  had 
already  been  obtained  by  the  use  of  apothesine  alone.  The  advantages 
which  we  see  from  the  addition  of  alchohol  to  the  anesthetic  solutions 
are  several.  First :  There  were  practically  no  toxic  efifects  from  the 
anesthetic.  This  may  possibly  be  due  to  the  fact  that  less  anesthetic 
solution  was  used  than  otherwise  would  have  been  the  case  since 
one-third  or  at  times  even  one-half  of  the  fluid  used  for  injection 
consisted  of  alcohol.  The  report  of  the  Committee  on  local  anaes- 
thesia of  the  Section  on  Ear,  Nose  and  Throat  of  the  American  Med- 
ical Association,  on  which  the  writer  had  the  honor  of  serving,  showed 
that  imfavorable  symptoms  were  rarely  caused  by  novocaine  and 
apothesine  solutions  when  properly  used.  It  seems  reasonable  to 
suppose  that  the  dilution  of  the  anesthetic  by  the  addition  of  alcohol 
renders  probability  of  trouble  more  remote.  Secondly :  There  was 
much  less  syncope.  The  class  of  patients  which  the  writer  had  to 
operate  included  many  very  excitable  and  apprehensive  individuals 
who  ordinarily  cause  a  surgeon  much  trouble  in;  that  they  become 
"nervous"  and  often  "faint"  or  threaten  to  do  so  during  the  course  of 
the  operation  itself.  Since  using  the  alcohol,  however,  we  have  had 
practically  no  trouble  from  this  source.  Thirdly :  There  has  seemed 
to  be  considerably  less  post  operative  bleeding;  hemorrhage  is,  how- 
ever, a  relative  matter,  and  does  not  seem  to  depend  upon  the  method 
of  operation  but  upon  other  factors  previously  mentioned.  Still,  in 
this  series  of  cases  we  did  not  notice  considerably  less  post-operative 
bleeding  than  usual.  This  may  however  have  been  merely  co-inci- 
dental and  not  consequential.  Fourth :  During  the  first  twenty-four, 
to  seventy  two  hours  most  of  the  patients  seemed  to  have  less  dis- 
comfort than  is  usually  noted.  There  were  some  who  complained 
very  bitterly  and  others  who  had  practically  no  pain  at  all.  The 
majority,  however,  seemed   to  have  much  less  pain  and  dysphagia 
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than  usual.  The  committee  on  local  anesthesia  recommended  that 
most  operations  be  performed  in  the  reclining  or  semi-reclining  posi- 
tion as  there  was  less  tendency  to  syncopy,  etc.  etc.,  but  our  cases 
remained  in  a  sitting  posture  and  there  was  no  difficulty  whatever 
from  that  standpoint. 

While  the  above  mentioned  advantages  seem  to  pertain  to  the 
use  or  addition  of  alcohol  to  the  anesthetic  solution,  there  were  several 
unpleasant  features  which  should  be  mentioned.  The  title  of  this 
paper  gives  alcohol  as  a  possible  adjunct  in  local  anesthesia  for  ton- 
sillectomy. It  is  necessary  and  important,  therefore,  to  weigh  the 
evidence  in  order  to  see  whatever  the  advantages  far  outweigh  the 
disadvantages.  Many  operations  must  be  performed  before  it  can 
be  definitely  stated  that  alcohol  deserves  a  permanent  place  in  the  role 
we  have  assigned  to  it.  Some  of  the  unpleasant  features  noted  were 
that  there  was  more  pain  at  the  time  the  fluid  was  injected  than  when 
only  novocaine  or  apothesine  alone  were  used,  but  this  pain  is  transi- 
tory. Second :  There  is  always  a  possibility  of  some  impaired 
motility  of  the  soft  palate  for  some  time,  due  to  a  blocking  of  the 
motor  nerve.  This  effect  was  noted  in  several  patients  for  a  period  of 
from  ten  to  fourteen  days  and  in  one  individual,  there  was  a  complete 
immobiHty  which  persisted  for  almost  four  weeks,  with  recovery 
after  faradization.  In  the  latter  case  some  of  the  alcoholic  anesthetic 
fluid  had  been  injected  into  or  rather  behind  the  posterior  pillar.  For 
this  reason  we  advise  (1)  omitting  injection  behind  the  posterior 
pillar  when  employing  alcohol;  (2)  would  also  suggest  using  no 
greater  amount  of  anesthetic  solution  for  infiltration  of  the  two  com- 
monly selected  areas  (the  regions  of  thcj  posterior  palatine  and  the 
glossopharyngeal  nerves),  than  is  needed  to  prevent  pain. 

With  the  impairniient  of  palatal  mobility,  not  only  is  the  speech 
affected,  giving  it  a  so-called  nasal  twang,  but  the  swallowing  of 
fluids  is  difficult  and  they  often  run  out  by  way  of  the  nose.  In  a 
few  cases  considerable  swelHng  of  the  tissues  was  noted  for  several 
days  due  probably  to  marked  reaction  to  the  alcohol  injection.  These 
eft'ects  have,  however,  been  observed  for  some  days  post-oper- 
atively  by  most  men  who  use  infiltration  methods  of  anesthesia, 
whether  dilute  cocaine,  novocaine,  apothesine  or  other  solutions  were 
employed.  In  spite  of  these  symptoms,  however,  we  believe  that  the 
addition  of  alcohol  to  anesthetic  solutions  deserves  a  thorough  trial 
since  it  apparently  has  some  decided  advantages  as  compared  with 
novocaine  or  apothesine  alone. 
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Conclusion 

Local  anesthesia  in  tonsillectomies  wherever  it  can  be  employed 
is  preferable  to  general  anesthesia  in  that  it  causes  less  vomiting,  and 
less  immediate  postoperative  discomfort.  The  time  of  operation  is 
usually  shorter  than  with  general  anesthetic  and  there  is  no  danger  of 
aspiration  pneumonia.  Furthermore,  the  systematic  effects  of  ether, 
chloroform,  etc.,  such  as  nephritis,  cardiac  depressions,  the  induc- 
tion of  coma  in  diabetes,  etc.,  etc.,  are  avoided.  The  addition  of  alcho- 
hol  to  the  anesthetic  fluid  seems  to  offer  certain  advantages  in  the  way 
of  less  toxicity,  less  syncope  and  less  po.stoperative  discomfort  and 
bleeding  which  we  believe  far  outweigh  the  transitory  unpleasant 
symptoms  such  as  sharp  pain  at  the  time  of  the  injection  and  the  poss- 
ibility of  temporary  interference  with  the  mobility  of  the  palate. 

To  my  associate.  Dr.  S.  J.  Pearlman,  my  thanks  are  due  for 
much  assistance  with  the  operative  and  other  work  connected  with 
the  preparation  of  this  paper. 

Since  reading  this  paper,  the  author  has  found  that  injecting 
the  anesthetic  solution  alone  (without  the  addition  of  alcohol),  into 
the  posterior  palatine  nerves,  and  injecting,  as  previously  described 
the  anesthetic'  solution  containing  25  to  33  Per  cent  of  alcohol  into 
the  region  of  the  glossopharyngeal  nerve,  has  given  all  the  favorable 
effects  above  noted  without  causing  any  interference  with  the  move- 
ments of  the  soft  palate  after  the  opration. 
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DISCUSSION. 

Dr.  Nerval  H.  Pierce,  Chicago.  I  have  never  used  hypophysin  as  an 
anesthetic  because  of  several  cases  I  have  seen  in  which  it  has  been 
used    and    in    which    considerable    amount    of    swelling    has    occurred    for 
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some  time  after  the  operation.  Secondly  I  have  known  of  two  cases 
of  sloughing  after  the  operation,  which  has  been  laid  to  the  effect  of 
hypophysin,  which  is  an  irritating  substance,  but  whether  it  is  equal 
to  novocain  or  cocain,  I  don't  know.  That  alcohol  adds  to  the  anes- 
thetic effects  of  cocain  I  think  has  been  proven. If  you  heat  the  alcoholic 
solution  of  cocain  it  adds  to  the  effect.  It  is  more  irritating  than  the 
aqueous  solution  which  counts  against  it.  The  sharp  pain  on  injection 
counts  against  it.  I  think  the  most  profound  objection  to  the  use  of 
alcoholic  solution  of  cocain  or  novocain  is  the  fact  that  paralysis  lasting 
some  days,  or  even  weeks  after  its  use,  is  known  to  occur.  I  should  not 
like  to  have  that  happen  in  one  of  my  cases.  In  regard  to  syncope,  if  it 
is  true  that  it  prevents  syncope,  why  not  give  the  patient  a  jigger  of 
Whiskey  before  operation,  we  should  give  them  more  alcohol  and  avoid 
other  bad  effects. 

Dr.  Greenfield  Sluder,  St.  Louis,  Mo.:  Years  ago  I  abandoned 
alcohol  anesthesia  for  tonsillectomy  and  I  know  nothing  about  this 
innovation  in  its  use.  I  prefer  nitrous  oxid  for  a  number  of  reasons. 
Dr.  Sonnenschein  mentions  danger  of  pulmonary  abscess,  but  with 
the  use  of  the  nitrous  oxid  that  danger  is  negligible.  Pulmonary 
abscess  has  occurred  in  some  cases  after  tonsillectomy  under  local 
anesthesia.  Very    many    catastrophes    may    follow    local    anesthesia. 

Some  patients  may  collapse  after  as  little  as  one  drop  of  cocain  instilled 
into  the  eye,  in  solution  of  1/100.  Patients  operated  on  under  local 
anesthesia  for  one  of  those  tonsillectomies  that  recur,  have  said  that  they 
would  as  soon  be  in  Hell  for  the  same  length  of  time  as  to  have  to  go 
through    it    again. 

Dr.  S.  Iglauer,  Cincinnati,  Ohio.  I  have  had  some  experience  with 
alcohol  injections.  The  same  idea  occurred  to  me  two  years  ago.  The 
weaker  the  alcohol  the  shorter  the  paralysis  of  the  nerve  ending.  I 
used  SO  per  cent  alcohol.  I  anesthetized  the  tonsils  in  the  usual  way 
and  then  injected  the  alcohol.  I  removed  the  tonsils  under  the  alcohol 
anesthesia.  I  injected  one  tonsil  with  alcohol  and  one  the  other  way. 
Unfortunately  there  was  more  pain  on  the  alcohol  side.  I  didn't  think 
I  had  helped  the  patient.  One  case  had  a  slight  slough.  I  do  not  mean 
to  say  this  may  not  have  a  place  in  tonsil  surgery  if  properly  standard- 
ized and  it  may  prevent  post  operative  discomfort. 

Dr.  Robert  Sonnenschein,  (closing)  :  I  would  like  to  say  in  reply 
to  Dr.  Pierce  that  the  reason  I  used  hypophysin  was  that  during 
the  war  we  had  no  supply  of  cocain.  I  have  used  hypophysin  constantly 
since.  I  don't  know  what  the  comparative  value  of  anesthesia  is  as 
compared  with  cocain.  I  have  had  very  good  anesthesia.  Some  patients 
complain  very  greatly  of  pain  and  some  not  at  all.  That  is  true  with 
all  preparations  used.  The  pain  at  the  time  of  the  injection  with  alcohol 
is  greater  than  with  other'  solutions.  As  far  as  paralysis  of  the  soft 
palate,  that  is  disagreeable,  but  that  is  true  with  novocain  and  cocain, 
though  it  does  not  last  so  long  as  withl  a'lcohol.  As  far  as  giving  the 
patient  spiritus  fermenti  by  mouth,  we  should  be  overwhelmed  with 
patients.  I  once  did  tonsillectomy  under  nitrous  oxid,  but  I  was  not 
sure  I  could  inspect  the  throat  properly  because  the  anesthesia  has  to 
be  interrupted.  I  did  not  know  any  case  of  abscess  had  followed  local 
anesthesia.  As  far  as  incomplete  tonsillectomy  is  concerned,  we  have 
had  recurrences  due  to  leaving  part  of  the  tonsil.  You  can  inspect  the 
fauces  very  carefully  with  local  anesthesia,  and  it  is  less  likely  to  occur 
than  with  general  anesthesia  with  considerable  bleeding.  As  regards 
pain,  it  is  a  relative  matter  and  some  patients  would  complain  even  with 
normal  salt  solution.  I  have  nothing  definite  to  offer  and  the  members 
can  determine  whether  the  method  is  worth  anything  in  tonsil  surgery. 
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By  JAMES  A.   BABBITT,   M.   D.,   Philadelphia,   Pa. 

The  subject  of  aphonia  presents  a  rare  composite  of  analytic 
research  and  routine  laryngology.  The  problem  of  voice  recovery 
may  require  the  most  painstaking  study  of  motor,  sensory  and  gang- 
lionic innervation,  investigation  of  the  whole  field  of  metabolism 
complex,  with  laboratory  findings,  and  yet  equally  emphasize  the 
simple  office  corallaries  involved  in  obtaining  the  patient's  cooperation, 
suggesting  confidence,  recognizing  idiosyncracy  and,  not  least,  holding 
the  proper  perspective  toward  the  factors  governing  his  social  and 
economic  efficiency.  The  field  of  the  topic  is  purposely  a  broad  one. 
It  is  the  intention  here,  however,  to  study  the  sequence  in  aphonia, 
trace  the  etiologic  factors,  analyze  briefly  the  physiologic  and  anatomic 
alterations  involved,  and  stimulate  discussion  on  the  prognosis  and 
remedial  measures,  not  in  the  fixed  aphonias  of  malignancy,  advanced 
luetic  and  tubercular  dyscrasias,  but  rather  in  the  pyschic  or  func- 
tional types,  often  exasperatingly  fixed  in  character  and  in  those 
arrested  structural  losses  where  vocal  reeducation,  automatic  or 
directed,  becomes  a  possibility :  perhaps  more  concisely  expressed, 
on  the  basis  of  etiology  and  sequence,  estimate  the  balance  of  possi- 
bility in  restoration. 

From  the  anatomic  and  physiologic  stand  point,  the  mechanism 
of  phonation  depends  upon  the  sliding  and  rotation  of  the  three  sur- 
faced arytenoid  cartilage  to  whose  anterior  or  vocal  process  the  cords 
are  attached,  and  to  whose  external  or  muscular  process  the  intrinsic 
musculature  is  inserted.  To  briefly  review,  the  cricothyroid  with 
more  or  less  vertical  and  horizontal  fibres  tightens  the  cords  by  the 
raising  of  its  anterior  and  tilting  downward  of  its  posterior  half. 
This  muscle  practically  alone  receives  its  innervation  from  the  ex- 
ternal branch  of  the  superior  laryngeal  nerve.  The  internal  branch 
of  the  superior  laryngeal  aflfords  sensory  supply  to  internal 
surfaces  of  the  larynx,  including  ventricular  space  of  Morgagni, 
true  and  false  cords.  Its  antagonist  is  the  thyro-arytenoid  muscle 
which  has  two  planes,  internal  and  external,  which  may  act  inde- 
pendently in  the  falsetto  voice,  which  might  perhaps  be  considered 
a  threshold  to  aphonia.  The  crico-arytenoid  positicus  and  lateralis, 
by    external    and    internal    rotation    of     the    arytenoid    respectively 
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abduct  (widen)  and  adduct  (narrow)  the  rinial  slit.  The  posterior 
arytenoid  crossed  and  horizontal  fibres  draw  the  arytenoids  together 
and  complete  the  tightened  closure.  All  of  these  latter  muscles  de- 
pend upon  the  recurrent  laryngeal  for  innervation. 

Holmes  Jackson's  careful  analysis  of  the  "Reflexes  from  the 
Larynx"  shows  the  complexity  of  neurologic  factors  involved  and 
emphasizes  the  corrallation  of  the  sflossopharyngeal  and  respiratory 
center  in  the  medulla.  Careful  study  of  this  mechanism  makes  it 
clear  that  in  the  types  under  discussion,  complete  aphonia  can  scarcely 
be  separated  from  partial  and  intermittent  phases,  for  we  are  consid- 
ering types  capable  of  voice  restoration.  This  may  include  deviation 
in  muscular  structure,  vocal  cord  surface  and  any  encroachment 
upon  intra-laryngeal  space  as  well  as  nerve  integrity. 

Etiologic  factors  in  aphonia,  while  in  general  of  central,  peri- 
pheral and  toxic  origin  as  grouped  by  Lederman,  present  a  marvelous 
complexity  of  basic  factors.  In  the  central  group  might  be  included 
bulbar  lesions,  thrombosis,  embolism  and  hemorrhage,  brain  tumors 
and  intracranial  growths  at  base,  multiple  and  lateral  sclerosis,  para- 
syphilis  and  syphilitic  gummata  glosso-labio  laryngeal  paralysis 
tabes  dorsalis,  lesions  involving  the  vagus  and  recurrent,  every  form 
of  cervical  pressure  and  trauma,  mediastinal  irregularities  of  varied 
sorts,  aneurysms,  pericordial  and  peripronchial  effusion,  enlarged 
thymus,  diseased  thyroid,  constriction  of  post-operative  scars  and 
ligatures,  pleural  thickening  in  apex,  principally  right,  dilatation  of 
left  auricle,  diseases  of  mediastinal  glands,  carcinoma,  sarcoma, 
lymphosarcoma,  syphihs  and  tuberculosis,  involvements  of  esophagus, 
cervical  adenitis,  etc.  Dr.  Cress  reports  from  recent  Vienna  clinic 
observations,  additions  to  this  list. 

From  a  practical  standpoiiiit,  the  third  and  toxic  group  have  a  more 
practical  application  to  the  laryngologist  in  our  present  emphasis  upon 
focal  infection,  varied  toxins  of  mineral  and  vegetable  origin,  lead, 
arsenic,  potassium  iodide,  iodoform,  alcohol,  morphine,  crude  opium, 
cocaine,  belladonna;  toxins  from  the  acute  infectious  diseases, 
pneumonia,  typhoid,  diphtheria,  puerperal  fever,  measles,  gonorrhea, 
influenza,  acute  rheumatic  fever,  disease  of  thyroid,  metastasis  from 
glands,  with  more  often  perhaps  streptococcic  infection.  Under  this 
heading  might  be  included  poisoning  from  inhaling  gases,  of  which 
so  much  post  war  history  has  been  quoted  by  Milligan,  Hurst  and 
others. 

Tuberculosis  must  be  given  an  important  place  from  both  its 
mediastinal  influence  and  its  contribution  to  the  asthenia  so  common 
in  hysterical  or  functional  aphonia.     Garland  and  White  reported. 
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in  1920,  a  series  of  nine  cases  of  paralysis  of  the  left  recurrent 
laryngeal  associated  with  mitral  stenosis,  in  the  Massachusetts  General 
Hospital  during  the  past  eight  years.  They  .consider  the  record  of 
only  sixty-one  cases  in  literature,  including  theirs,  as  indicative  that 
many  are  overlooked.  A  great  variety  of  special  etiologic  types  have 
been  also  recently  reported,  such  as :  "Eversion  of  the  Ventricle  and 
Saccule,"  by  Moore  and  Tapia;  "Relaxation  of  the  Diaphragm,"  by 
Stoerck ;  "Amyloid  Degeneration,"  by  Bruzzi,  Evers  Ackerman'  and 
Harbitz.     Time  prevents  further  enumeration. 

With  this  basis  of  fundamental  mechanism  and  complex  group 
of  etiologic  factors,  it  is  our  purpose  to  discuss  three  important 
aspects  in  aphonia,  quoting  one  or  two  selected  illustrative  subjects : 
(1)  the  metabolism  complex,  or  syndrome,  in  aphonia;  (2)  the  bor- 
der line  difficulty  in  apparent  psychic  types;  and  (3)  the  phonation 
prognosis  after  arrested  tissue  loss. 

( 1 )  The  metabolism  syndrome.  Gill  in  a  recent  address  before 
the  Section  of  Philadelphia  emphasized  the  importance  of  the  meta- 
bolism factors  in  arthritic  cases  which  per  se  should  have  been  re- 
lieved by  surgery  of  teeth,  infected  tonsils  and  sinuses,  with  such  a. 
manifold  group  of  etiologic  factors  as  we  find  active  in  types  of 
aphonia  often  not  simply  central,  peripherial  or  toxic,  but  a  varied 
combination  of  these,  profoundly  subject  to  endocrine  and  basal 
metabolism  influence,  it  is  reasonable  to  link  functional  aphonia  to 
general  metabolism.  From  the  simple  aphonia  of  acute  laryngitis  to 
the  paralysis  from  recurrent  laryngeal  block,  at  least  circulatory  meta- 
bolism is  impressive.  The  nature  of  a  nerve  impulse  is  obscure,  the 
chemistry  of  its  root  cell  not  less  so,  but  trophic  influence  of  nutrition 
upon  both  will  be  admitted.  Toxemia,  zymolysis,  acidosis,  endocrine 
changes  must  afifect  this  neuro-muscular  action,  and  particularly  in 
myopathic  types.  The  carbo-hydrate  balance  regulation  of  the  pos- 
terior pituitary  lobe,  growth  stimulation  and  sexual  activity,  control 
of  the  anterior,  have  a  reasonable  relation  to  psychic  aphonia. 

One  of  the  reasons  for  the  inception  of  this  paper  was  the  diffi- 
culty experienced  in  recent  years  in  determinn^.g  the  basis  of  aphonia 
in  border  line  cases,  and  to  stimulate  discussion  upon  the  same,  the 

following  case  is  cited  for  illustration : 

CASE  REPORTS. 

Case  I.  In  July  1920,  Carrie  G.,  referred  by  Dr.  B.  Girl  of  15,  slender^ 
phlegmatic  rather  than  neurotic  in  tendency.  Early  history  negative  except 
for  series  of  spasms  reported  at  3  years  of  age  and  suppurative  otitis  media, 
right  side.     Somewhat  later,  under  medical  care  for  reported  cardiac  weakness. 
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Voice  gradually  disappeared  nine  days  prior  to  visit.  Upon  examination, 
larynx  apparently  normal.  August,  1920,  tonsils  and  adenoids  removed  at 
Lankenau  Hospital.  September,  1920,  digital  avulsion  of  cords,  resulting  in 
modified  phonation  half  of  one  day.  Physical,  neurologic,  fluoroscopic,  labora- 
tory urinie  and  blood  examinations  all  negative.  Tonics,  thyroid,  pituitrine 
and  ovarian  extracts  and  iron  injections  administered.  No  result.  Wasser- 
mann  negative.  Massage  and  electricity  ineffectual.  In  December  1922,  a 
typical  reflex  cough  appeared,  apparently  due  to  recurrent  laryngeal  irritation, 
and  persisted  for  three  or  four  weeks.  During  this  time  the  laryngeal  picture 
presented  a  normal  appearance.  Adduction  and  tension  bilaterally  equal  failed 
to  produce  tone.  Cords  were  apparently  approximated  though  somewhat 
weakly,  and  lower  triangular  area  sometimes  remained  open.  According  to 
Semon-Rosenback  law,  indications  all  point  to  functional  aphonia. 

The  significant  premise  in  this  recital  is  that  the  voice  has  failed  to  return 
except  for  this  one  half  day,  and  now  and  then  a  very  incidental  approximate 
tone,  for  a  period  now  of  almost  three  years.  Within  the  past  month,  a 
further  somewhat  exhaustive  study  has  been  made.  Larynx  still  appears  some- 
what weak.  No  obvious  fault  in  the  laryngeal  cavity.  Careful  X-ray  ex- 
amination by  Dr.  Pf abler  shows  sinuses  frontal,  sphenoid,  maxillary  clear, 
slight  amount  of  exudate  in  ethmoids.  A  somewhat  deflected  septum  and  spur 
may  be  related  to  this,  but  patient  declines  operative  relief  for  this.  Sella 
tursica  normal.  No  constriction  of  the  trachea  from  pharynx  downward. 
No  mediastinal  tumor  or  gland.  A  few  calcified  lymph  nodes  in  mediastium 
about  hilus  of  lungs  but  no  evidence  of  pulmonary  disease.  Heart  and  aorta 
normal.  External  examination  of  chest  and  heart  also  normal.  Barany  tests 
were  taken  in  intracranial  search.  Horizontal  rotation  nystagmus,  past  pointing 
and  vertigo  normal.  Douching  right  ear  with  cold  water,  vertical  position, 
no  response  for  five  minutes ;  with  head  back,  slight  horizontal  nystagmus 
appeared.  Douching  left,  good  response,  1  min.  45  sec.  Ocular,  falling, 
Rhomberg  and  reflexes  normal.  Recent  blood  examination  and  basal  met- 
abolism all  negative,  erythrocyte  count,   however,   4,000,000. 

These  reports  have  been  only  briefly  reviev^ed  to  cite  a  typical 
case  of  difficulty  in  border  line  cases.  With  one  exception  (of 
Barany  rotary  nystagmus  after  douching  in  an  ear  where  acoustic 
labyrinth  unaffected)  all  symptoms  point  to  functional  aphonia,  yet 
one  in  vi^hich  the  metabolism  complex  apparently  aids  in  rendering  the 
aphonia,  static.  The  serious  influence  in  the  patient's  life  regime  is 
obvious.  The  matter  of  its  organization  would  be  simple  were  the 
basic  evidence  of  some  central  difficulty  or  pressure  neurosis.  The 
case  seems  a  complex  involving  perhaps  endocrines  and  peripheral 
circulation  and  idiopathic  asthenia,  and  would  perhaps  be  grouped 
as  a  case  of  type  reported  by  Stern,  phonoasthenia. 

The  concluding  aspect  of  aphonia  to  be  considered  is  that  of  the 
natural  effort  of  the  larynx  and  its  associated  structures  to  get  well. 
The  marvelous  results  in  reeducation  of  the  voice  after  total  laryn- 
gectomy impress  the  possibility  in  this  direction.  The  Early  case 
reported  by  Cohen,  experiences  of  varied  operators  more  recently 
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attest  this  further.     In  illustration  of  this  phase,  the  following  history 
may  serve: 

Case  2.  In  March  1922,  was  called  to  see  patient,  Mr.  J.,  who  had  developed 
increasing  difficulty  in  phonation,  and  even  some  dyspnea  without  pulmonary 
complication  following  a  major  abdominal  operation.  The  abdominal  opera- 
tion was  reported  as  malignant  requiring  removal  of  a  segment  of  intestine, 
in  fact,  portion  of  malignant  area  was  inoperable.  The  patient  had  some 
indefinite  previous  laryngeal  history.  As  his  legal  profession  demanded  much 
public  speaking,  his  previous  trouble  was  probably  of  no  organic  nature. 
Certainly  there  was  no  specific,  malignant  or  tubercular  history  locally. 

In  recovering  from  the  above  cited  condition,  at  which  time  stomach  tube 
had  been  used,  the  patient  experienced  excessive  retching  and  vomiting,  and 
to  control  this,  repeatedly  clutched  the  throat  and  larynx  with  finger  far  back 
in  the  pharynx,  infectively  anrd  traumatically  complicating  the  picture. 

The  patient  when  I  visited  him  had  complete  aphonia  and  rather  alarming 
dyspnea,  and  his  larynx  presented  a  picture  of  general  congestion,  edema, 
mucopurulent  secretion  and  irregularly  dislodged  slough  entirely  filling  the 
ventricular   cavities    and   obscuring   all   view   of   cords    and   arytenoids. 

Careful  examination  by  cultures  and  smears  only  revealed  mixed  infection 
largely  staphylococci  and  no  t.  b.  bacilli  were  found.  Under  local  treatmenit, 
administered  with  care  on  account  of  edema  and  dyspnea,  the  congestion 
gradually  subsided,  first  right  and  then  left;  cord  came  into  view  and  finally 
arytenoid  area.  In  the  meanitime,  Wassermann  test  was  taken  and  found 
negative.  Voice  gradually  was  recovered  though  left  cord  showed  apparent 
tendency  to  abductor  paralysis.  In  breathing,  the  position  was  usually  mid- 
cadaveric,  though  article  by  Fein  would  deny  this  term. 

On  March  28th,  eighteen  days  after  the  original  examination,  patient 
coughed  out  what  appeared  to|  be  left  arytenoid  cartilage,  and  two  or  three 
days  later,  the  right.  X-ray,  fluoroscopic  and  laboratory  examination  confirmed 
this  diagnosis.  Patient  was  profoundly  aphonic  at  this  time  though  dyspnea 
had  improved.  About  three  weeks  later,  patient  commenced  to  recover  voice 
and  in  six  weeks  produced  fair  tone,  low  pitch  for  the  most  part  and  variable 
in  force.  In  June,  patient  placed  under  care  of  New  York  laryngologist,  his 
larynx  capable  of  moderate  tone  production,  alteration  in  the  arytenoid  field, 
but  no  malignant  evidence.  On  November  9th^  reported  somewhat  discourag- 
ing reversion  to  whispered  or  modified  phonation,  but  patient  decidely  asthenic 
from  intra-abdominal  progress  in  malignancy. 

This  case  is  of  interest  from  the  fact  that  he  was  recoverins;- 
acceptable  voice  in  spite  of  the  absence  of  both  arytenoids.  The 
literature  is  replete  with  instances  of  recovery  of  voices  after  removal 
of  one  or  even  both  cords  and  total  laryngectomy,  with  subsequent 
voice  reeducation.  Prof.  Chiari  reported  in  1909  before  the  Society 
his  results  after  operations  for  malignancy.  Time  will  not  permit 
us  to  discuss  this  in  further  detail. 

Conclusions 

(1)  Partial  and  intermittent  types  of  loss  of  phonation  may 
properly  be  considered  with  aphonia  but  the  latter  not  considered  a 
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fixed  aphonia  except  in  a  limited  group  of  conditions. 

(2)  The  complex  changes  of  metabolism,  variation  in  endo- 
crines,  zymolysis,  acidosis,  toxemia,  etc.,  may  profoundly  influence 
functional  aphonia. 

(3)  The  complex  symptomatology  of  border  line  cases,  organic 
vs.  functional  aphonia,  renders  diagnosis  and  prognosis  extremely 
difficult. 

(4)  The  reconstructive  forces  in  restoration  of  phonation  after 
arrested  pathology,  even  with  marked  tissue  loss,  are  most  surprising. 
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DISCUSSION. 

Dr,  F.  N.  Sperry,  Newr  Haven,  Conn.  One  thing  I  should  like  to 
say  as  to  the  tact  necessary  in  handling  the  hysterical  aphonia  cases. 
The  conduct  of  the  doctor  in  these  cases  decides  whether  the  patient 
gets  well  quickly.  The  patient  loses  his  voice  suddenly  and  regards  it 
entirely  as  lost.  Sometimes  a  patient  in  hysterical  convulsions  has  been 
controlled  by  putting  quinin  between  the  lips.  The  patient  would  take 
water  and  the  voluntary  act  would  break  up  the  hysterical  attack.  The 
method  of  frightening  the  patient  so  as  to  force  an  outcry  is  a  mistake 
as  it  ends  in  the  doctor  losing*  the  confidence  of  the  patient,  a  factor 
which  is  vital  to  the  cure.  The  patient  must  not  lose  confidence  in  the 
ability  to  produce  the  voice  and  he  must  not  lose  confidence  in  his 
physician.  One  diagnostic  point  is  that  if  the  patient  is  able  to  cough 
it  is  not  a  true  aphonia.  In  one  such  case  the  patient  was  led  to  make 
a  slight  sound  with  a  simple  tone,  the  tones  were  made  closer  together, 
until  a  continuous  tone  was  produced,  yet  he  could  not  talk.  The 
patient  was  encouraged  to  build  upon  that  monotone,  although  ordinary 
speech  was  not  possible,  finally  the  patient  was  gradually  coaxed  from 
one  tone  to  another  and  then  to  complete  voice.  In  these  cases  the 
patient  must  be  carefully  guided. 

Dr.  Perry  Goldsmith,  Toronto.  There  is  one  etiological  factor  which 
has  not  been  enumerated,  that  is  apical  pleurisy  on  the  right  side  of  the 
diaphragm.  These  cases  are  often  recurrent.  There  isi  laryngeal  par- 
alysis on  the  rig'ht  side,  which  does  not  occur  on  the  left  because  the 
anatomical  positions  are  different.     There  may  also   be   neuritis  on    the 
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right  side.  I  have  seen  two  such  cases  in  patients  exposed  to  severe 
weather.  Both  cases  got  well.  One  case  was  supposed  to  be  toxic 
neuritis. 

Dr.  L.  W.  Dean,  Iowa  City.  I  believe  in  being  perfectly  frank  with 
these  patients  with  functional  aphonia.  I  start  by  telling  them  (usually 
"her")  that  she  has  an  unstable  nervous  system,  that  this  was  born, 
and  not  acquired,  and  that  she  must  do  the  best  she  can  with  it,  and 
that  her  trouble  may  recur,  but  is  not  permanent.  I  advise  rest  of  the 
voice,  a  sensible  out  door  life,  with  avoidance  of  worry,  and  trying  to 
strain  the  voice  by  whispering.  Usually  the  patients  get  all  right  under 
these  conditions,  but  sometimes  they  do  not  and  they  go  on  to  other 
laryngologists,  who  at  least  know  that  the  patient  has  had  a  frank 
statement  as  to  the  disability. 

Dr.  L.  M.  Hurd,  New  York  City.  Some  of  the  aspects  of  hysterical 
aphonia  involve  medico-legal  questions.  In  one  case  a  man  had  his 
tonsils  taken  out  and  developed  hysterical  aphonia.  He  sued  the  laryn- 
gologist  for  the  loss  of  his  voice.  I  have  met  with  two  cases  of  hysteri- 
cal aphonia  associated  with  work  on  the  lingual  tonsil.  I  had  a  great 
deal  of  troul)le  to  get  one  of  them  to  talk  again,  but  finally  I  got  her 
talking  and  then  I  pushed  her  out  of  ithe  office  and  told  her  if  she  came 
l)ack  I  wouldl  kill  her.  She  kept  away.  These  cases  may  be  associated 
with  operations  on  the  throat  and  the  subject  blames  the  operator. 

Dr.  W.  H.  Haskin,  New  York  City.  Dr.  Harris  reported  cases  as- 
sociated with  focal  infections.  Both  we're  in  school  girls  who  were 
unable  to  talk.  The  teeth  were  removed  and  the  voice  returned  at  once. 
This  is  a  neurosthemic  type  of  lesion  due  to  irritation  from  focal  in- 
fection. 

Dr.  J.  R.  Simpson,  Pittsburgh.  I  have  had  a  few  cases  of  hysterical 
aphonia  where  I  have  used  the  bronchoscope  without  cocaine  and  given 
the  patient  assurance,  previous  to  inserting  it  that  they  would_  be  able 
to  phonate.  They  were  at  once  relieved.  In  another  case  the  insertion 
of  the  Killian  speculum  was  used,  and  the  patient  was  told  that  the 
moment  the  vocal  cord  was  touched  once  or  twice,  the  voice  would 
return.  This  suggestion  gives  the  necessary  confidence  and  they  begin 
to   talk. 

Dr.  G.  L.  Richards,  Fall  River.  These  'hysterical  aphonia  cases  can 
sing  perfectly  well.  The  difficulty  is  to  hold  the  patient  so  that  improve- 
ment becomes  permanent.  One  speaker  objects  to  any  rough  treatment 
but  I  have  found  that  if  you  pinch  the  larynx  between  thumb  and  finger 
using  force  enough  to  cause  a  little  pain  that  the  patient  will  scream  and 
you  can  start  phonation. 

Dr.  L.  A.  McClelland,  Brooklyn,  said'  that  results  bad  been  obtained 
in  three  cases  of  hysterical  aphonia  by  the  use  of  static  electricity.  In 
another  case  a  religious  teacher  had  been  able  to  induce  the  patient  to 
talk. 

Dr.  J.  A.  Babbitt,  (closing).  The  question  of  treatment  cannot  be 
taken  up  in  this  short  time.  It  is  a  question  of  the  degree  of  permanence 
of  curing  the  disabled  larynx.  Auto  suggestion  and  suggestion  are  the 
most  important  aids  in  the  whole  remedial  situation.  I  think  the  cere- 
brum is  profoundly  at  fault  in  the  functional  aphonias.  These  patients 
are  peculiarly  unstable  and  hard  to  handle  therefore  the  methods  of  the 
physician   and   his   directions   are   of   particular   importance. 


LARYNGEAL  EPILEPSY. 

By  H.  BBAMAN  DOUGLAS,  M.  D.,  New  York,  N.  Y. 

By  this  term  I  mean  a  distinct  epileptiform  attack  of  the  more 
severe  variety  of  the  "petit  mal"  group  of  symptoms  produced  by  a 
laryngeal  irritation.  Such  cases  are  sufficiently  rare  to  be  interesting, 
and  I  hope  interesting  enough  to  excite  discussion.  A  review  of  the 
literature  (bibliography  appended)  shows  none  reported  since  1898. 

Since  Charcot,  the  famous  French  neurologist,  first  described  this 
malady  and  gave  it  a  name,  there  have  been  but  relatively  few  cases 
reported.  In  all  I  am  able  to  find  about  95  case  reports,  scattered 
through  the  literature  up  to  1898.  Since  then,  probably  on  account 
of  the  greater  rhinological  interest,  the  literature  is  void  of  these 
cases. 

Charcot  clearly  distinguished  between  glottic  closure  or  spas- 
modic laryngitis,  causing  attacks  such  as  we  see  in  pertussis,  and 
this  condition  of  laryngeal  epilepsy,  in  which  there  is  entire  muscular 
relaxation,  with  unconsciousness,  but  no  spasm  of  the  glottis. 

Writers  since  his  time  have  not  been  so  careful,  and  the  reports 
show  several  cases  of  spasmodic  laryngitis  classed  as  laryngeal 
epilepsy. 

There  has  been  also  a  confusion  in  the  terms  used  to  name  the 
condition.  Some  call  it  laryngeal  vertigo,  others  laryngeal  spasms, 
and  still  others  laryngeal  epilepsy.  The  attacks  described  are  all 
mostly  of  the  "petit  mal"  group,  although  some  writers  describe  a 
full  fledged  convulsion  of  epilepsy.  These  were  however,  mostly  in 
cases  with  a  bad  epileptic  antecedent  family  history.  The  cases  were 
mostly  males  of  middle  life,  usually  nervous  men  with  too  much  fat 
and  blood. 

Recovery  is  the  usual  result.  Only  one  fatal  case  is  reported, 
and  this  by  Schaedewaldt  (Arch,  fur  Larygologie  und  Rhinologie 
1896-246)  where  the  patient  fell  unconscious  during  an  attack  of 
coughing  and  died  immediately.  As  no  autopsy  was  made,  this  case 
is  open  to  doubt. 

Knight,  F.  J.  (N.  Y.  M.  J.  XLIV-1886)  contributes  a  valuable 
paper  on  this  subject.     His  cases  are  clean  cut  and  well  described. 

McBride,  cited  by  Phillips  (N.  Y.  Acad,  of  Med.  1892,  p.  61) 
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evidently  is  confused  on  the  subject,  and  describes  cases  of  spasm  of 
the  glottis  as  epilepsy.  Phillips  draws  attention  to  this,  and  reports  a 
very  well  described  case  of  the  real  laryngeal  epilepsy. 

Kercher  (J.  A.  M.  Assoc.  1893,  604)  says  it  is  a  neurosis  whicli 
is  cured  by  treatment  of  the  respiratory  tract.  His  case  reported  is 
evidently  spasm  of  the  glottis,  since  the  epileptic  elements  are  missing. 

Mulhall  (Laryngoscope  1898,  167)  wanders  for  an  explanation 
of  his  case  into  the  well  worn  and  popular  road  of  uric  acid  in  the 
blood.  The  description  of  the  attack  is,  however,  very  clear  and  con- 
vincing. 

By  far  the  best  paper  was  contributed  by  Getschell  (Bos.  M.  &  S. 
J.,  1896,  486).  This  paper  is  a  valuable  and  interesting  composition 
and  contains  a  Bibliography  covering  T7  case  reports.  He  concludes 
that  a  paroxysm  of  coughing  which  always  produces  congestion  of 
the  cerebral  vessels  may  cause  syncope  but  not  uniless  there  be  an 
existing  disorder  of  the  central  nervous  organ. 

Text  books  on  nerve  diseases  are  silent  on  this  subject  some  of 
the  older  works  on  laryngology  mention  epilepsy  from  respiratory 
irritation.  A  glance  through  the  literature  of  epilepsy  shows  con- 
clusively that  a  peripheral  irritation  may  cause  epileptiform  attacks, 
and  among  the  established  causes  are  found  gastric  con- 
ditions, the  sight  of  a  cadaver,  nasal  disease,  hypertrophied  tonsils, 
tooth  pain,  uterine  stenosis,  eye  strain,  elongated  prepuce,  and  fibroma 
of  the  hand ;  certainly  a  varied  enough  list  to  establish  the  causative 
factor  of  the  attack  as  a  peripheral  irritation. 

The  following  case  came  under  my  observation  this  winter 
(1923). 


CASE  REPORT 

Mr.  H.,  age  59,  always  healthy  except  for  attacks  of  laryngitis,  usually 
coming  on  with  the  winter  months.  After  a  few  weeks  of  coughing  and 
hoarseness,  the  attack  would  wear  away,  to  be  followed  a  year  later  by  another 
similar  one. 

The  patient  was  one  of  those  possessing  marked  sensitiveness  of  the 
mucous  membrane  which  rendered  all  local  examination  and  treatment  very 
difficult.  It  was  necessary  at  each  treatment  to  completely  cocainize  the  pharynx 
and  larynx  in  order  to  make  an  examination  and  to  give  a  treatment. 

September  ,  1922,  he  appeared  in  my  office  from  his  country  place  and 
stated  that  he  had  suffered  all  summer  from  a  troublesome  cough  and  hoarse- 
ness. The  cough,  which  was  spasmodic  in  character,  was  worse  at  night,  and 
sufficiently  active  to  keep  him  awake. 

An  examination  after  cocainization  showed  a  marked  subacate  pharyngitis 
and  laryngitis.  Heart  and  lungs  normal,  blood  pressure  140,  urinalysis  normal 
and  all  other  organs  normal. 
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Subsequently  a  series  of  X-ray  pictures  confirmed  these  findings  in  the 
chest. 

The  coughing  attacks  were  at  first  controlled  fairly  well  by  local  treatment 
and  small  doses  of  heroin,  but  the  patient  did  not  make  the  usual  recovery. 
The  epiglottis  seemed  to  be  very  much  inflamed,  was  boggy,  velvety  and  very 
red,  and  did  not  improve  like  the  rest  of  the  larynx  and  the  pharynx.  This 
thickened  and  inflamed  epiglottis  resisted  all  treatment  and  evidently  was  the 
cause  of  the  coughing  spells  which  were  frequent  and  severe. 

Early  in  December  patient  reported  that  he  had  fallen  unconscious  during 
a  coughing  spell  -  a  fact  which  excited  his  family  and  himself  very  much. 
He  was  told  to  stay  in  his  room  and  now  for  the  first  time  I  had  an  opportunity 
to  observe  the  "spells". 

His  cough  was  certainly  spasmodic  and  severe,  but  there  was  never  any 
larynx  spasm  or  obstruction  to  respiration.  The  "spells"  were  of  two  kinds; 
sometimes  a  coughing  attack  would  be  established  and  after  some  pharyngeal 
choaking  and  gagging  the  patient  would  succeed  in  expectorating  a  mouthful 
of  mucus  and  the  "spells"  would  cease.  At  other  times  a  "spell"  would 
start  in  the  same  way  with  coughing  and  gagging,  but  there  would  be  no 
expectoration ;  the  attack  would  continue,  and  suddenly  the  patient's  face 
would  become  very  red  from  vasa  motor  dilatation,  the  eyelids  would  open 
wide,  the  eyes  roll  upward,  the  mouth  close  tightly.  The  cough  would  cease, 
the  tongue  protrude,  and  if  caught  between  the  teeth,  would  bleed,  some  froth 
would  always  appear  on  the  lips.  The  head  would  fall  forward  from  relax- 
ation of  the  posterior  neck  muscles,  and  the  patient  would  fall  completely 
unconscious   for  a  few  seconds. 

On  recovery  from  the  unconsciousness,  there  was  mental  confusion  for  a 
few  seconds  more,  after  which  patient  was  normal  again. 

It  was  a  curious  fact  that  these  epileptiform  attacks  never  came  on  if 
patient  could  expectorate. 

Some  days  there  were  as  many  as  six  attacks,  other  days  not  so  many. 
After  the  patient  had  bruised  himself  badly  by  falling  during  these  attacks, 
he  consented  to  stay  abed,  and  later  on,  learned  to  lie  down  as  soon  as  an  attack 
of   coughing  would  start. 

All  my  pet  antispasmodics  failed  to  relieve  the  case,  chloral  bromide, 
heroin  and  codein  were  of  no  use.  As  soon  as  the  epileptiform  character  of 
the  attacks  was  noticed,  I  succeeded  in  controlling  the  attack  with  luminal  and 
antipyrine.  With  increasing  doses  of  these  remedies,  the  epileptiform  attacks 
disappeared;  and  continuance  of  local  throat  treatment  helped  the  epiglottis, 
and  the  patient  finally  departed  for  a  warm  climate,  from  which  he  writes  me 
that  his  attacks  have  gradually  disappeared,  and  that  now  he  is  entirely  free 
from  both  the  attacks  and  the  cough. 

Conclusion. 

First.  Laryngeal  epilepsy  is  a  state  of  unconsciousness  produced 
by  an  attack  epileptiform  fin  charactter,  originating  from  a  laryngeal 
irritation,  usually  from  some  form  of  laryngitis. 

Second.  It  mttst  be  differentiated  from  pertussis,  the  differ- 
entiation being,  namely,  in  laryngeal  epilepsy  an  absence  of  embarrass- 
ment to  respiration  by  laryngeal  spasm  and  the  presence  of  a  tem- 
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porary  muscular  paralysis  of  short  duration. 

Third.     Cases  are  mostly  in  males  O'f  middle  age  who  have  over- 
indulged in  the  good  things  of  life. 

Fourth.     An  epileptic  taint  is  usually  absent. 

Fifth.     Recovery  is  prompt  after  laryngeal  irritation  subsides. 
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DISCUSSION. 

Dr.  J.  A.  Babbitt,  Philadelphia :  Laryngeal  vertigo  seems  to 
have  been  most  interestingly  worked  out  by  Holmes,  Jackson  and 
MacKenzie.  There  is  an  interesting  association  to  the  fibers  of  the 
medulla.  An  interesting  situation  is  concerned  with  this.  Dr.  R.  T. 
MacKenzie  discussed  the  fact  that  athletes  of  the  Pennsylvania  football 
team  were  brought  into  the  examination  room  and  required  to  take  the 
lung  capacity  test.  There  was  a  forced  capacity  test  in  which  one  blast 
of  air  was  forced  into  the  lung.  They  were  obliged  to  discontinue  this 
because  a  number  of  the  men  immediately  fainted  after  this  test.  This 
bears  a  distinct  relationship  to  the  question  of  laryngeal  epilepsy. 

Dr.  Wolff  Freudenthal,  New  York:  These  cases  called  laryn- 
geal epilepsy  seem  to  be  very  real  cases  to  Dr.  Douglas,  but  at  the  same 
time  I  do  not  feel  convinced  that  these  rnsps  have  anything  to  do  with 
epilepsy.  I  had  a  case  of  a  man  of  45.  He  had  a  sharp  dry  cough, 
vertigo  and  loss  of  consciousness  and  would  fall  down  for  a  short  while. 
Afterwards  he  was  all  right  with  one  exception,  he  had  great  pain  over 
the  left  shoulder,  lung  and  the  course  of  the  radial  nerve.  This  man 
afterwards  developed  tabes.  I  don't  know  whether  this  was  a  coinci- 
dence.    I  have  not  seen  the  case  since. 

Dr.  H.  Beatnan  Douglas,  (closing)  :  I  do  not  think  that  vertigo 
and  laryngeal  epilepsy  arc  the  same  thing.  Laryngeal  vertigo  may  come 
on  with  a  bad  coughing  spell.  We  never  see  paralysis  of  the  posterior 
neck  muscles  accompanied  by  general  paralysis  and  unconsciousness. 
I  should  differentiate  between  these  two  types  of  attacks.  These  cases 
are  rare.  I  have  seen  two  such  cases.  I  saw  one  case  at  the  Manhattan. 
They  are  interesting  and  very  amenable  to  treatment  once  the  character 
of  the  lesion  is  recognized. 


NASOPHARYNGOSCOPY  UNDER  NEGATIVE  PRESSURE.' 

By   R.    P.    SCHOLZ,    M.    D.,    St.    Louis,    Missouri. 

To  make  easier  of  diagnosis  a  certain  group  of  cases  in  rhinology, 
and  to  facilitate  the  localization  of  diseased  fossae  in  certain  others, 
we  have  experimented  with  the  combined  application  of  nasal  endo- 
scopy and  intranasal  suction. 

Since  the  introduction  of  intranasal  negative  pressure,  as  a  means 
of  diagnosis  in  rhinology  by  Travalgyrs  in  the  year  1900  (1),  it  has 
been  used  with  more  or  less  uncertainty.  There  always  has  been 
considerable  doubt  as  to  its  true  value,  because  of  the  many  possi- 
bilities of  error  in  technique.  Nevertheless  during  the  past  fourteen 
years,  we  have,  found  intranasal  suction  a  helpful  adjunct  in  diagno- 
sis of  especially  the  obscure  suppurative  ethmoidal  diseases  (2),  but 
always  there  remained  a  doubt  as  to  whether  the  pathological  secre- 
tion sucked  into  view,  actually  came  from  one  of  the  cells  or  whether 
it  had  merely  been  drawn  from  a  recess  of  the  nasal  chamber.  With 
the  combined  use  of  these  two  diagnostic  means,  intranasal  suction, 
as  used  by  Wagers  (3),  and  others,  and  nasal  endoscopy  as  set  forth 
by  E.  M.  Holmes,  (4)  one  is  enabled  actually  to  see  from  whence 
the  pathological  material  comes.  This  does  away  with  any  doubt  as 
to  its  source,  and  it  afifords  the  added  advantage  of  observing  the 
behavior  of  the  nasal  tissues  during  the  application  of  negative  press- 
ure. 

In  our  experiments,  we  began  with  the  crude  application  of  suc- 
tion and  endoscopy;  applying  both  instruments  in  the  same  side  of 
the  nose.  This  we  soon  found  cumbersome,  and  resorted  to  the  appli- 
cation of  the  endoscope  in  the  side  of  the  nose  to  be  examined,  apply- 
ing the  suction  tip  in  the  other  side.  This  method  was  fairly  practical, 
but  was  discarded  for  a  more  simple  technique,  made  possible  by  the 
creation  of  a  modified  nasal  olive,  through  which  the  nasopharyn- 
goscope  could  be  freely  passed  and  manipulated. 

The  instrument  consists  of  a  modified  conical  metalic  tip  or  cap- 
sule, 4.5  cm.  long,  its  distal  end  compressed  so  as  to  be  1  cm.  laterally 
and  1.6  cm.  vertically  in  cross  section,  near  the  apex.  From  this  to 
the  proximal  end  the  instrument  increases  in  size,  gradually  becoming 
circular,  until  it  attains  a  diameter  of  2.6  cm.  The  proximal  end  is 
fitted  with  a  removal  screw  cap,  in  the  center  of  which  there  is  an 
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adjustable  valve,  through  which  an  ordinary  Holmes  nasopharyngo- 
scope  can  be  passed,  to  traverse  the  length  of  the  capsule,  emerging 
from  the  distal  end.  Leading  into  the  lower  side  of  the  capsule 
near  the  proximal  end,  is  the  air  lead  or  hose  attachment,  and  at  the 
apex  just  above  the  outlet  through  which  the  endoscope  passes  is 
the  air  inlet.     (Plate  I.) 

The  size  and  construction  of  this  suction  tip,  is  such  that  it  fits 
approximately  either  side  of  the  nose,  and  can  be  used  interchange- 
ably through  the  right  or  left  nostril.     Its  lateral  compression  and 


Fig.  A. 


PLATE     I. 


Fig.  B. 


Fig.  C. 


Fig.D, 


Fig.  A.  The  proximal  erifl  of  the  nasal  tip.  (a)  The  valve  witli  tlie  open- 
ing in  its  center,  through  which  tlie  endoscope  fit.s.        (b)    The  hose  attachment. 

Pig.  B.»   Lateral  view  of  the  nasal  tip. 

Pig.  C.  Distal  end  of  the  nasal  tip.  (a)  The  air  intake  above,  (b)  Tlie 
outlet  for  the  endoscope. 

Fig.  D.  An  ordinary  Holmes  Nasopharyngoscope  passed  througli  tlie  nasal 
tip. 


dimensions,  gives  it  a  decided  advantage  over  most  nasal  olives,  in 
that  it  fits  through  the  collapsible  vestibule,  and  well  beyond  into 
the  nasal  chamber  proper  (5).  The  fact  that  the  air  intake  is  at  the 
apex  of  the  instrument  and  above  the  opening  for  the  rhinoscope, 
places  it  well  away  from  the  soft  tissues  of  the  inferior  turbinate, 
thereby  overcoming  the  objection  which  many  might  have  to  its  con- 
struction. 
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The  electrical  connection  to  the  endoscope  is  made  through  a 
rheostat  in  the  usual  way.  The  suction  tip  is  attached  to  a  (Victor) 
suction  and  release  pump,  by  means  of  a  soft  rubber  hose,  the  walls 
of  which  have  sufficient  resistance  to  retain  its  lumen  during  suction. 
A  secretion  reservoir  intervenes  between  the  instrument  and  the 
pump. 

Coffin  (6)  also  found  the  use  of  an  interrupted  air  pressure 
more  efifective  and  less  harmful  to  the  tissue,  than  continuous  suc- 
tion. We  wish  to  emphasize  that  only  mild  suction  should  be  used 
to  begin  with,  and  by  that  we  mean  just  sufficient  to  hold  up  the 
elevated  palate  without  causing  pain  or  discomfort  to  the  patient. 
Greater  force  not  only  is  unnecessary  and  less  efficient,  but  may  be 
harmful.  Since  the  quantity  and  degree  of  suction  tolerated  by  cer- 
tain individuals,  and  individual  tissues  vary,  one  must  cautiously  feel 
his  way  by  increasing  the  force,  using  as  his  guide  the  patient's  ex- 
pression of  pain  or  discomfort.  We  have  not  found  the  Manometer 
of  Horn  (7)  practical  clinically.  Mild  suction  makes  possible  the 
detection  of  the  finer  tissue  changes.  We  wish  here  to  make  comment 
upon  the  statement  of  Levenger,  that  with  suction  the  tissues  become 
so  engorged  that  they  fill  the  entire  nasal  space.  This  we  have  not 
found  to  be  the  case,  except  where  violent  suction  is  applied  over  a 
longer  period. 

The  examination  is  made  in  a  dark  room.  The  patient  is  seated 
in  a  comfortable  chair ;  the  head  supported  by  an  attendant  or  head 
rest.  The  operator  sits  before  the  patient  on  a  stool,  or  stands  if  he 
prefers.  To  produce  shrinkage  and  anesthesia  of  the  nasal  mucosa, 
a  solution  of  2%  cocaine,  to  a  dram  of  which  a  drop  of  1/2000 
adrenalin  has  been  added,  is  applied  to  the  nasal  passage  to  be  ex- 
amined. The  other  side  of  the  nose,  which  is  not  so  treated,  retains  its 
sensation,  and  serves  as  an  indicator  for  the  quantity  of  negative 
pressure  the  patient  is  able  to  tolerate  without  pain.  Where  both 
sides  of  the  nose  are  to  be  examined,  only  partial  anesthesia  should 
be  produced  in  the  two  sides  of  the  nose,  so  as  partly  to  retain  pain 
sense.  Next  the  nose  is  cleansed  of  secretion,  by  the  patient  gently 
blowing  first  one,  then  the  other  side,  with  the  head  bent  far  for- 
ward.   If  necessary  the  examiner  can  cleanse  it  by  means  of  swabs. 

A  preliminary  examination  should  then  be  made  of  the  nasal 
cavity  preferably  with  the  rhinoscope,  so  as  to  be  certain  that  all  se- 
cretion has  been  cleansed  from  the  nasal  cavity  proper.  Before 
introducing  the  instrument  it  is  best  to  instruct  the  patient  as  to  what 
he  is  to  expect,  namely :  that  the  examination  is  not  to  be  painful, 
and  as  pain  is  one  of  the  examiner's  guides  he  should  let  it  be  known. 
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With  the  nasopharyngoscope,  passed  through  the  suction  tip 
and  protuding  about  3  cm.  beyond  its  apex,  the  Hght  burning  and 
intermittent  suction  in  action,  the  instrument  is  introduced  into  the 
nose.  This  is  best  accompHshed  by  the  examiner  sHghtly  tilting  up 
the  tip  of  the  nose,  with  the  thumb  of  his  left  hand,  and  passing  the 
instrument  into  the  nose  with  the  other.  The  tip  of  the  endoscope 
should  follow  along  the  floor  of  the  nose,  as  Holmes  directed  (8) 
with  the  light  and  lens  pointing  upward  so  as  to  have  visible  the  upper 
landmarks  of  the  nose,  and  also  to  avoid  besmearing  the  lamp  and 
fenestra  with  secretion;  which  would  be  apt  to  occur  if  the  scope 
were  otherwise  directed.  After  the  introduction  of  the  instrument 
in  the  above  fashion,  the  suction  tip  is  introduced,  by  sliding  it  along 
the  endoscope  until  it  passes  through  the  vestibule  into  the  nose  as 
far  as  is  possible.  The  nasal  tip  is  then  grasped  by  the  thumb  and 
forefinger  of  the  left  hand  and  the  nose  compressed  about  it  with 
the  second  and  third  fingers  of  the  same  hand ;  the  right  hand  of  the 
operator  remaining  free  to  manipulate  the  endoscope.  Further 
placing  of  the  instrument  is  directed  through  the  endoscope.     (Plate 

11). 

When  it  is  suitably  placed  for  examination,  the  patient  is  in- 
structed to  close  ofif  the  pharynx  with  his  soft  palate  by  swallowing, 
or  by  repeating  the  sound  "K-K-K,"  or  "hook-hook-hook,"  where- 
upon the  soft  palate  is  held  up  by  the  force  of  the  suction.  In  the 
beginning  the  suction  should  be  only  sufficient  to  hold  up  the  soft 
palate,  but  by  increasing  it  cautiously,  the  pain  stage  or  stage  of  dis- 
comfort may  always  be  avoided.  Walb,  (9)  concluded  that  the 
force  should  never  exceed  8-10  cm.  of  mercury  in  an  acutely  inflamed 
case,  or  12-17  cm.  in  a  chronic  case. 

We  are  then  prepared  to  proceed  with  the  examination.  The 
soft  rubber  bushing  in  the  valve  of  the  nasal  tip,  permits  of  free 
rotation,  retraction  or  deeper  introduction  of  the  endoscope.  These 
together  with  depression,  elevation,  or  the  lateral  motions  of  the 
external  end  of  the  instrument,  permit  of  a  broad  latitude  of  direc- 
tion. 

The  main  portion  of  the  nose  and  nasopharynx,  can  then  readily 
be  inspected.  The  roomier  the  nose,  the  easier  is  the  examination, 
and  this  is  true  especially  in  the  atrophic  cases,  or  cases  from  which 
much  tissue  has  been  lost  due  to  a  pathological  process,  or  where  the 
middle  turbinate  has  been  removed  partially  or  in  toto.  Easier  still 
are  those  where  much  exenteration  of  tissue  has  been  previously 
undertaken,  as  is  the  case,  after  an  exenteration  of  the  ethmoidal 
labyrinth.     As  we  all  know,  even  what  at  the  time,  appears  to  the 
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operator  as  a  satisfactory  and  complete  exenteration  of  the  ethmoidal 
labyrinth,  may  be  incomplete  due  to  the  overlooking  of  an  obscure 
and  remotely  placed  cell,  which  later  gives  rise  to  trouble,  necessi- 
tating future  interference. 

In  a  large  per  cent  of  cases,  the  endoscope  can  be  used  to  examine 
the  regions  under  the  inferior  turbinate,  under  the  middle  turbinates 
or  the  olfactory  fissure,  much  as  Killian  (10)   used  his  long-bladed 

PLATE     II. 


The    nasal    tip   with    tlie    inserted    Rliinoscope,    applied    in   a    patient's    nose. 

The  instrument  held  by  the  thumb  and  forefinger,  and  the  nose  compres- 
sed about  it  with  the  second  and  third  fingers  of  tlie  operator's  left  liand.  The 
right  hand  remaining  free  to  manipulate  the  Nasopharyngoscope  in  the  usual 
manner. 


speculum.  By  cautiously  applying  force,  we  are  enabled  to  squeeze 
the  rounded  end  of  the  endoscope  into  the  above  mentioned  spaces. 
Killian  found  that  the  thin  turbinates,  especially  the  middle  one  and 
the  upper  portion  of  the  nasal  septum,  were  flexible  to  the  extent  of 
permitting   them  to  be  crowded   aside   sufficiently   to   introduce   an 
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instrument  such  as  his  long-bladed  speculum.  Since  the  closed  blades 
of  Killian's  instnunent  measure  3  cm,  near  the  tip,  and  the  caliber 
of  the  Holmes  Endoscope,  but  4  cm,  almost  any  recess  of  the  nose 
into  which  the  Killian  Instrument  can  be  passed  is  also  accessible  by 
the  latter.  Almost  every  recess  of  the  nose  can  be  inspected  by  the 
rhinoscope  during  the  application  of  negative  pressure. 

In  the  examination  of  the  olfactory  fissure,  it  is  best  to  introduce 
the  instrument  between  the  septum  and  the  middle  turbinate  ante- 
riorly, and  proceed  back  until  the  end  comes  in  contact  with  the 
anterior  surface  of  the  body  of  the  sphenoid,  then  descend,  but  not 
so  low  as  to  allow  the  middle  turbinate  to  close  in  over  the  instrument. 
Then  by  retracting,  the  region  of  the  cribriform  plate  can  be  exam- 
ined. Rotation  inward  brings  the  septum  into  view,  rotation  outward 
the  inner  surface  of  the  middle  turbinate  anteriorly.  Posteriorly  the 
superior  turbinate  and  superior  meatus,  with  the  orifices  of  the  pos- 
terior ethmoidal  cells  into  view.  The  middle  meatus  is  examined 
much  in  the  same  manner.  The  endoscope  is  passed  between 
the  anterior  end  of  the  middle  turbinate  and  the  lateral  wall  of  the 
nose,  and  well  back,  and  as  low  as  the  middle  turbinate  will  permit, 
without  slipping  over  the  endoscope.  Rotation  inward  brings  to 
view  the  under  surface  of  the  middle  turbinate,  upward  its  attach- 
ment, outward  the  interesting  lateral  wall  in  which  can  be  seen  the 
hiatus  semilunaris,  bulla  ethmoidalis,  osteum  maxilla,  and  several 
of  the  foramen  of  the  anterior  ethmoidal  cells,  etc.  The  sco'pe  usually 
can  be  passed  under  the  inferior  turbinate,  so  that  the  nasal  end  of 
the  lachrymal  duct  can  readily  be  examined,  as  well  as  the  entire 
inferior  meatus. 

In  examining  these  narrow  regions  much  dfficulty  will  at  first  be 
met  with;  because  of  the  proximity  of  the  lens  to  the  objects  exam- 
ined, a  confusing  picture  will  present  itself,  the  parts  being  so  greatly 
magnified.  Annoyance  may  also  be  met  with  in  keeping  the  lamp 
and  fenestra  clean  of  secretion  and  blood. 

It  goes  without  saying  that  great  care  must  be  exercised  in  the 
use  of  the  endoscope,  when  guiding  it  into  these  narrow  recesses, 
lest  too  great  force  cause  traumatism.  Especially  should  we  avoid 
laceration  of  the  nlucosa,  for  hemorrhage  is  a  disturbing  factor  in 
this  form  of  examination. 

Some  very  interesting  tissue  changes  are  noted  when  mild  suc- 
tion is  applied.  First  the  tissue  takes  on  intensity  of  color;  from 
light  gradually  to  a  deeper  pink,  and  finally  red,  with  increasing  bulk, 
(both  of  these  changes  being  due  to  vascular  engorgement.)  As  the 
intermittent  suction  continues  one  sees  a  rhythmical  pulsation,  syn- 
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chronous  with  the  intermission  of  the  suction,  in  all  redundant  tissue 
and  larger  blood  vessels. 

It  appears  to  the  writer,  although  not  positively  confirmed,  that 
areas  slightly  congested  before  the  application  of  suction,  as  in  the 
case  of  tissue  mildly  inflamed  or  tissue  about  an  inflamed  focus,  take 
on  this  suction  congestion  a  little  sooner  and  a  little  more  intensely 
than  the  normal  mucous  membrane ;  making  possible  the  detection  of 
miild  inflammation  of  the  mucous  membrane  of  the  nose,  about  the 
orifice  of  diseased  sinuses,  etc.  This  phenomena  has  not  been 
noticed  in  the  chronic  areas  of  inflammation. 

The  cavernous  tissue,  especially  vascular  hypertrophies,  soon 
balloon  up.  vividly  pulsating  as  already  described.  The  ordinary 
fibrous  hypertrophy,  as  seen  at  the  posterior  end  and  inferior  margin 
of  the  inferior  turbinate,  and  at  the  inferior  edge  of  the  middle  tur- 
binate, takes  on  in  volume  and  pulsates  perceptibly.  Edematous  and 
fibroedematous  tissue,  show  the  above  mentioned  vascular  engorge- 
ment distinctly  when  suction  is  applied.  Then  too,  we  have  repeatedly 
seen  swollen  and  edematous  tissue  about  the  orifice  of  an  inflamed 
sinus  drawn  into  view  as  a  puckering  out  of  the  tissue,  or  a  tiny 
pedunculated  polyp  actually  drawn  from  a  diseased  sinus  into  the 
nasal  cavity.  Pathological  secretion  such  as  pus  has  been  seen  to 
appear  in  the  orifice,  or  to  be  drawn  out  of  a  diseased  cell,  into  the 
nasal  cavity.  Where  there  is  a  large  quantity  of  secretion,  a  portion 
of  it  usually  remains  in  the  nasal  cavity  after  suction  is  released, 
but  not  so  with  smaller  quantities.  These  usually  return  to  the  cell 
due  to  the  counter-suction,  which  fact  has  been  pointed  out  by  Smith 
(11.)  Upon  subsecjuent  inspection  of  the  nose,  you  would  fail  to 
find  pus. 

Tilting  the  head,  so  that  the  orifice  of  the  examined  cavity  is 
brought  to  the  most  dependent  portion  of  the  cell,  greatly  facilitates 
the  evacuation  of  secretion  as  was  pointed  out  by  Suan  (12).  Others 
have  found  that  this  evacuation  of  secretion,  need  not  be  due  to 
actual  force  of  suction  upon  it,  but  more  often  to  the  taking  on  in  bulk 
of  the  lining  membrane  of  the  bony  sinus,  brought  on  by  congestion 
thereby  lessening  the  cell  capacity  and  forcing  out  its  contents.  With 
release  of  the  suction  and  the  passing  of  the  engorgement,  there  is  a 
tendency  to  vacuum  formation  which  draws  back  the  secretion  into 
the  cell. 

Not  in  every  case  is  the  application  of  this  instrument  practical 
or  possible,  but  where  it  can  be  used,  it  greatly  aids  in  diagnosis. 
When  the  Holmes  nasopharyngoscope  cannot  be  used,  or  where 
suction  is  counterindicated,  this  form  of  examination  is  impossible. 
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While  till  now  we  have  worked  with  hut  one  size  suction  tip,  several 
others  of  varying  sizes  will  be  constructed  to  fit  the  nose  of  persons 
of  various  ages,  although  this  one  in  use,  because  of  its  conical  form, 
is  suitable  for  almost  all  adults  and  many  young  individuals. 

In  conclusion  we  wish  to  state  that  we  believe  the  combination 
of  nasal  suction  and  rhinoscopy  by  the  above  method,  gives  added 
value  to  either  or  both  of  these  means,  enabling  the  operator  to  make 
a  more  exact  intranasal  examination.  It  makes  possible  the  diagnos- 
ing of  remote  and  obscure  diseased  fossae,  otherwise  extremlely  diffi- 
cult to  localize  or  diagnose,  drawing  into  view,  secretions  or  patho- 
logical tissue,  from  these  areas,  whereby  we  are  enabled  to  make  a 
diagnosis.  It  gives  us  the  means  of  detecting  mild  circumscribed 
inflammation  of  the  mucosa  which  otherwise  might  escape  notice. 
Often  this  mild  inflammation  of  the  muco.sa,  enables  us  to  detect 
deeper  inflammation  in  the  tissue  or  in  the  neighboring  sinuses.  It 
is  our  belief,  that  further  study  of  the  Eustachian  tube  by  this  method 
will  be  of  additional  diagnostic  value. 
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A     STUDY     OF     THE     EFFECT     OF     ROENTGEN     RAY 
THERAPY     UPON     IMPAIRED     HEARING. 

By  D.   C.  JAR  VIS,  M.  D.,   Barre,   Vermont. 

Introduction. 
A  number  of  years  ago,  while  doing  post-graduate  work,  I  was 
impressed  by  the  assistance  given  by  the  roentgen  ray  in  a  study  of 
sinus  conditions.  On  my  return  home,  realizing  that  the  nearest 
roentgenologist  was  forty-eight  miles  away,  I  purchased  a  roentgen 
ray  transformer  for  office  use  hoping  by  means  of  its  assistance  to 
gain  a  better  insight  into  the  clinical  condition's  appearing  in  the  course 
of  the  days  work.  I  happen  to  practice  medicine  in  a  city  in  which 
between  two  and  three  thousand  granite  cutters  reside ;  in  fact  the 
granite  manufacture  will  tell  you  that  this  city  represents  the  largest 
granite  cutting  center  in  the  world.  For  years,  we  have  faced  a 
clinical  problem  resulting  from  granite  dust  inhalation  and  after 
working  upon  this  problem  for  a  number  of  years,  the  National 
Tuberculosis  Association  through  its  Committee  on  Mortality  from 
Tuberculosis  in  the  Dusty  Trades  entered  the  field  and  announced 
through  its  representative  that  arrangements  had  been  completed  for 
an  investigation  of  the  granite  cutting  industry  as  represented  by  the 
granite  cutting  plants  of  Barre,  Vermont.  I  offered  my  services  to 
this  committee  stating  that  I  would  be  very  glad  to  do  the  roentgen  ray 
work  or  any  other  work  that  a  medical  man  situated  locally  might  do. 
This  offer  resulted  in  my  having  local  charge  of  the  medical  phase 
of  the  Committee's  work  during  the  life  of  the  investigation.  As 
you  will  readily  appreciate  an  investigation  of  this  kind  accumulates 
a  mass  of  data.  There  is  the  statisticians  report,  (1)  covering  some 
175  pages,  printed  by  the  United  States  Labor  Bureau,  the  report 
(2-3)  of  the  United  States  Bureau  of  Mines,  that  of  Doctor  L.  U. 
Gardner  (4)  of  Saranac  Laboratory  on  the  experimental  patho!ogy 
conducted  upon  guinea  pigs  and  the  report  of  Doctor  Edward  R.  Bald- 
win (5)  chairman  of  the  Committee,  to  the  directors  of  the  National 
Tuberculosis  Association.  In  addition,  there  are  a  number  of  articles 
by  myself,  (6-7-8-9-10)  dealing  mostly  with  the  roentgen  ray  phase 
of  the  work.  In  accumulating  a  mass  of  data  of  this  kind,  one  also 
accumulates  a  number  of  problems  requiring  solution  and  it  was 
while  working  upon  the  solution  of  some  of  these  problems  that  the 
subject  matter  presented  in  this  paper  came  to  light. 
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Fundamentals. 
In  undertaking  research  work  of  a  medical  nature,  it  seems 
advisable  to  formukite  fundamentals  as  a  basis  for  bringing  to  light 
and  solving  problems.  Without  fundamentals  it  is  so  easy  to  leave 
the  main  highway  of  work  and  start  detours  which  require  sometimes 
almost  a  life  time  of  work  to  complete.  Up  in  the  country  one  lives 
close  to  nature  and  it  is  most  natural  that  her  fundamentals  be  adopted 
when  undertaking  medical  research.  These  fundamentals  we  know 
are  ages  old  and  have  stood  the  test  of  time.  If  any  of  you  reading 
this,  follow  gardening  as  a  hobby  you  realize  that  any  flower  whether 
grown  successsfully  on  vine,  plant  or  bush  requires  for  its  successful 
growth  the  observance  of  certain  fundamentals  which  one  may  enum- 
erate somewhat  as  follows ;  there  must  be  suitable  soil,  there  must 
be  suitable  preparation  of  the  soil,  there  must  be  seed  of  sufficient 
germinating  power  or  root  of  sufficient  strength,  a  certain  amount  of 
moisture,  a  certain  amount  of  heat  and  the  soil  at  rest  after  prepara- 
tion and  planting.  A  study  of  the  clinical  condition  occuring  in  the 
chests  of  granite  cutters,  following  long  continued  inhalation  of 
granite  dust  discloses  the  fact  that  in  order  for  the  clinical  condition 
to  develop  there  must  be  present  in  the  respiratory  tract  of  these 
men  tissue  representing  suitable  soil,  there  must  be  suitable  prepara- 
tion of  this  soil  and  if  pulmonary  tuberculosis  is  to  be  superimposed 
upon  the  granite  pneumoconiosis  there  must  be  tubercle  bacilli  present 
of  sufficient  virulence,  a  certain  amount  of  moisture,  a  certain  amount 
of  heat  and  the  soil  at  rest  after  its  preparation.  As  one  observes 
the  laboratory  worker,  who  deals  with  microorganisms,  one  notices 
that  he  observes  these  fundamentals  of  nature  for  he  selects  suitable 
culture  media,  this  media  must  be  suitably  prepared,  the  microorgan- 
ism being  dealt  with  must  have  sufficient  virulence,  he  takes  care 
that  there  is  sufficient  moisture  and  heat  and  that  the  soil  is  at 
rest  after  preparation  and  inoculation.  After  working  and  thinking 
along  these  lines  one  finds  when  he  returns  to  his  patients  that  he 
realizes  that  disease  does  not  always  appear  the  same  in  different 
individuals  because  patients  represent  a  difference  in  soil,  there 
is  a  difference  in  the  preparation  of  the  soil,  the  virulence  of  the 
microorganism,  the  amount  of  moisture,  amount  of  heat  in  the  part 
affected  and  the  soil  at  rest.  As  flowers  in  one  garden  differ  in 
excellence  from,  flowers  of  the  same  name  in  other  gardens  because 
of  a  difference  in  the  degree  to  which  nature's  fundamentals  have 
been  observed  so  it  would  seem  that  disease  occurs  or  does  not  occur 
and  if  it  occurs  is  present  in  severity  in  proportion  as  these  funda- 
mentals of  nature  are  observed  in  the  individual. 
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Interest  in  Lymphoid  Tissue. 

While  working  on  some  of  the  problems  surrounding  suitable 
soil,  it  was  discovered  that  an  individual  was  susceptible  to  the  ill 
effects  of  granite  dust  inhalation  in  proportion  as  lymphoid  tissue 
was  present  in  the  upper  respiratory  tract.  That  is,  a  young  man 
twenty  years  of  age  entering  the  industry  and  disclosing  on  examina- 
tion small  sized  turbinates,  a  smooth  posterior  pharyngeal  wall,  tonsils 
not  large  in  size  and  no  enlarged  lymph  nodes  externally,  did  well  in 
the  industry ;  on  the  other  hand  a  young  man  the  same  age  entering 
the  industry  and  disclosing  on  examination  hypertrophic  rhinitis, 
enlarged  lymphoid  nodules  on  the  posterior  pharyngeal  wall,  tonsils 
larger  in  size  than  one  would  expect  to  find  and  perhaps  an  enlarged 
lymph  node  externally,  did  badly  in  the  industry  and  suffered  early 
the  ill  effects  of  granite  dust  inhalation.  In  an  effort  to  discover 
why  some  individuals  had  more  lymphoid  tissue  in  the  upper  respira- 
tory tract  than  others,  a  great  deal  of  work  was  done  and  while  analiz- 
ing  the  diet  of  five  hundred  granite  cutters  is  was  discovered  that  lym- 
phoid tissue  was  present  in  the  upper  respiratory  tract  in  proportion  as 
fats  were  absent  from  the  diet.  In  checking  this  observation  up 
from  another  angle  men  who  were  clinically  ill  following  granite 
dust  inhalation  were  given  olive  oil  in  varying  amounts  and  fats 
generally  added  to  their  diet  with  the  result  that  one  was  able  to 
observe  a  subsidence  of  cough  and  expectoration  and  a  gain  in  weight 
in  early  cases  without  additional  treatment.  As  a  further  check 
upon  this  observation,  for  the  past  two  years  the  upper  respiratory 
tract  of  about  a  hundred  students  in  a  college  preparatory  school 
has  been  examined  and  the  amount  of  lymphoid  tissue  present  checked 
up  with  the  diet  with  no  change  in  the  conclusion  following  an 
analysis  of  the  diet  of  five  hundred  granite  cutters. 

Observations. 
While  working  on  some  of  the  problems  surrounding  suitable 
soil,  an  invitation  came  from  the  American  Roentgen  Ray  Society  to 
present  a  paper  on  a  roentgen  ray  study  of  granite  dust  inhalation  at 
the  annual  meeting  of  the  society  held  in  Minneapolis.  We  had  taken 
stereoscopically  the  chests  of  several  hundred  men  and  a  great  deal 
of  time  had  been  devoted  to  a  study  of  the  films,  not  only  in  an  effort 
to  interpret  the  densities  seen  but  also,  to  discover  if  possible  exactly 
what  was  going  on  in  a  granite  cutters  chest.  While  attending  this 
meeting  more  or  less  was  heard  with  reference  to  the  effect  of  roent- 
gen ray  therapy  upon  lymphoid  tissue  of  the  upper  respiratory  tract 
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and  being  interested  in  any  agent  influencing  lymphoid  tissue  I  copied 
down  the  technique  and  on  my  return  home  started  a  set  of  observa- 
tions in  an  effort  to  discover  if  possible  how  much  one  really  could 
influence  lymphoid  tissue  of  the  upper  respiratory  tract  by  means  of 
roentgen  ray  therapy.  As  a  part  of  these  observations  during  the 
summer  of  1921  a  patient  about  forty  years  of  age  was  treated  by 
means  of  the  roentgen  ray  for  an  enlarged  lingual  tonsil  the  technique 
used  being  that  recommended  by  Witherbee,  (11),  namely,  a  7  inch 
gap,  5  ma.,  10  inch  distance,  with  the  exception  that  a  two  minute 
exposure  time  was  used.  One  week  later,  the  patient  returned  to  the 
ofiice  and  volunteered  the  statement  that  the  right  ear  which  had  been 
stuffy  for  ten  years  was  now  clear  and  that  hearing  was  improved. 
No  i)articular  importance  was  attached  to  this  statement  at  the  time 
because  interest  centered  around  the  effect  of  roentgen  ray  therapy 
DU  lymphoid  tissue  but  one  month  later  having  a  patient  who  at  varying 
intervals  had  appeared  at  the  office  for  inflation  of  both  ears  by  means 
of  the  Eustachian  catheter  and  not  succeeding  readily  in  restoring 
hearing  by  means  of  the  usual  inflations  a  trial  of  the  roentgen  ray 
was  suggested,  the  area  exposed  for  treatment  being  that  recommended 
by  Witherbee  in  the  treatment  of  tonsils.  Two  days  later,  the  patient, 
who  was  the  proprietor  of  a  general  store  in  an  adjoining  town, 
returned  to  the  office  and  stated  his  hearing  had  been  restored,  his 
ears  were  now  clear  and  he  experienced  no  difficulty  in  hearing  while 
waiting  on  customers.  From  this  statement,  interest  was  aroused 
in  this  subject. 

Types  of  Patients  Whom   Roentgen  Ray  Therapy   Produced 
Subjective  '  Results. 

As  cases  were  treated,  it  became  apparent  that  all  patients  com- 
plaining of  impaired  hearing  were  not  benefited  by  use  of  the  roentgen 
ray.  It  was  soon  realized  that  this  form  of  treatment  was  only 
applicable  to  certain  types  of  cases,  and  an  effort  was  made  to  dis- 
cover the  type  of  case  in  which  the  use  of  the  roentgen  ray  might 
be  expected  to  bring  about  improvement.  As  one  thinks  over  the 
patients  complaining  of  impaired  hearing  coming  to  one's  office  they 
seem,  in  northern  New  England  at  least,  to  fall  into  three  general 
groups.  The  first  group  seems  to  include  children  and  young  adults 
in  whom  impaired  hearing  is  so  often  times  explained  by  the  presence 
in  the  nasopharynx  of  a  mass  of  adenoid  tissue.  The  second  group 
seems  to  include  adults  between  the  age  of  twenty  and  fifty,  who 
are  subject  to  frequent  head  colds,  complain  more  or  less  of  a  constant 
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catarrhal  discharge  from  the  throat,  and  at  times  a  stuffiness  in  the 
ears  with  the  accompanying  impairment  of  hearing.  Patients  of  this 
group  seem  to  appear  at  one's  office  at  varying  intervals  for  inflations 
of  the  ears,  and  often  times  emphasize  the  annoyance  occassioned  by 
the  presence  of  head  noises.  The  third  group  seems  to  include 
patients  advanced  in  years,  in  whom  impaired  hearing  represents  the 
outstanding  symptom,  less  emphasis  being  placed  upon  throat  symp- 
toms. As  one  thinks  over  these  three  groups,  the  outstanding  feature 
of  the  first  is  impaired  nasal  respiration,  of  the  second,  the  prominent 
throat  element  of  the  case,  and  of  the  third,  simply  impaired  hearing. 
As  observations  were  continued,  it  became  apparent  that  the  type  of 
patient  represented  by  group  two,  was  the  type  in  which  one  might 
expect  results  from  the  use  of  the  roentgen  ray.  As  patients  of  this 
group  were  studied  more  at  length,  it  was  observed  that  many  times 
the  turbinates  were  increased  in  size,  that  there  were  present  lymphoid 
nodules  on  the  posterior  pharyngeal  wall,  and  often  times  a  prominent 
band  of  lymphoid  tissue  running  up  either  side  of  the  pharynx  just 
posterior  to  the  posterior  tonsillar  pillar.  In  describing  the  type  of 
patient  in  which  one  may  expect  results  from  the  use  of  the  roentgen 
ray,  you  will  notice  a  condition  of  the  respiratory  tract  is  described 
as  an  indication  for  treatment  rather  than  an  aural  condition.  It  seems 
conceivable  that  certain  parts  of  the  United  States  may  have  more 
individuals  of  this  type  present  among  the  inhabitants  than  others. 
This  may  be  the  case  in;  northern  New  England.  If  observations 
such  as  these  are  pos-sible,  the  question  naturally  arises  in  one's  mind 
as  to  what  is  it  that  makes  such  observations  possible.  What  under- 
lying fundamental  truth  are  we  dealing  with,  when  we  influence  certain 
types  of  impaired  hearing  by  means  of  the  roentgen  ray?  Do  we  in- 
fluence suitable  soil  by  means  of  roentgen  ray  therapy?  Do  we 
influence  suitable  preparation  of  the  soil  or  do  we  destroy  existing 
microorganisms  ? 

Suitable  Soil. 

If  one  cares  to  consider  whether  we  influence  suitable  soil,  then 
one  has  to  decide  whether  we  influence  lymphoid  tissue,  because 
lymphoid  tissue  seems  to  represent  suitable  soil.  At  once,  there  comes 
to  mind  all  the  experience  of  the  past,  with  reference  to  the  effect 
of  roentgen  ray  therapy  upon  enlarged  cervical  lymph  nodes.  In 
times  past,  we  thought  we  influenced  the  enlarged  cervical  lymph  node 
directly  by  means  of  the  roentgen  ray,  but  with  the  passing  of  time, 
and  the  focusing  of  attention  more  and  more  on  the  tonsil  it  has 
been  thought  that  we  influenced  the  tonsil  primarily  and  the  enlarged 
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cervical  lymph  node  secondarily.  Krause,  in  the  lungs,  has  shown 
that  the  behavior  of  a  lymph  node  is  dependent  upon  the  behavior  of 
the  lesion  external  to  it.  But  one  wonders  if  we  have  not  jumped  to 
conclusions  when  we  conclude  that  we  influence  lymphoid  tissue 
primarily  by  means  of  roentgen  ray  therapy.  Lederer,  (12),  report- 
ing from  Beck's  clinic,  seems  to  show  that  no  marked  reduction  in 
size  of  tonsils  occurs  following  the  use  of  the  roentgen  rays  and 
Babcock,(13),  in  a  later  report,  in  which  he  includes  some  of 
Coakley's  cases,  seems  to  show  conclusively  by  means  of  pathological 
studies  that  an  abundance  of  lymphoid  tissue  exists  in  tonsils  treated 
by  the  roentgen  ray.  My  own  observations  undertaken,  as  a  part 
of  the  investigation,  rather  than  with  any  thought  of  supplanting 
tonsillectomy  with  roentgen  ray  therapy,  seem  to  lead  one  to  expect 
very  little  reduction  in  size  of  tonsils  from  the  use  of  the  roentgen  ray. 
In  the  series  of  cases  observed,  in  only  one  case,  and  then  in  only  one 
tonsil,  did  it  seem  possible  to  enter  upon  the  record,  that  a  reduction 
in  size  had  taken  place.  It  would  seem  then,  from  a  study  of  the 
evidence  at  hand,  that  primarily,  we  do  not  influence  suitable  soil  by 
means  of  roentgen  ray  therapy. 

Destruction  of  Existing  Microorganisms. 

If  one  cares  to  consider  whether  we  influence  this  fundamental, 
then  there  are  a  number  of  pieces  of  evidence  deserving  consideration. 
Last  fall,  while  spending  ten  days  with  Dr.  Kennon  Dunham  of 
Cincinnati,  Ohio,  looking  over  his  pathological  and  roentgenological 
work  on  diseases  of  the  chest,  the  subject  of  roentgen  ray  therapy 
came  up  during  the  course  of  conversation  and  he  called  my  attention 
to  an  article  of  his,  (14),  printed  in  the  May  1916  number  of  the 
American  Journal  of  Roentgenology,  on  the  treatment  of  carbuncle  by 
means  of  the  roentgen  rays.  It  seems  possible  to  influence  the  course 
of  a  carbuncle  so  that  the  infected  area  soon  ceases  to  be  painful  and 
the  infected  part  can  be  moved  without  distress.  Sometimes  the 
induration  is  gradually  absorbed,  with  little  or  no  discharge.  The  same 
treatment  is  applicable  to  palmar  abscess  of  the  streptococcic  type. 
In  these  two  instances  it  does  not  appear  that  we  are  securing  results 
from  any  influence  of  the  roentgen  ray  upon  lymphoid  tissue,  but 
rather  from  a  destruction  of  microorganisms.  The  work  of  Dr. 
Preston  M.  Hickey,  (15),  of  Detroit  on  the  treatment  of  Diphtheria 
Carriers,  by  means  of  the  roentgen  ray,  also  deserves  consideration. 
His  work  may  be  summarized  as  follows ;  in  untreated  cases  of 
diphtheria   carriers   there   were   34%    of    spontaneous    cures,    cases 
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treated  with  mercurochrome  68%  of  cures,  pharyngeal  cases  treated 
by  the  roentgen  ray  80%  of  cures.  It  would  seem  possible  to  con- 
clude from  Dr.  Hickey's  work  that  there  is  a  diminution  in  the 
bacterial  content  of  the  throat  fallowing  the  use  of  the  roentgen  ray, 
but  if  one  endeavors,  outside  of  the  body,  to  influence  directly  by 
means  of  the  roentgen  ray  bacteria  growing  in  colonies  on  ordinary 
culture  media  we  are  told  results  are  nil.  A  study  of  the  evidence 
at  hand  tends  to  cause  one  to  conclude  that  while  in  the  throat  de- 
struction of  microorganisms  is  shown  by  bacteriological  studies  to  take 
place,  this  destruction,  is  probably  not  the  result  primarily  of  the 
action  of  the  roentgen  ray. 

Suitable  Preparation  of  the  Soil. 

There  remains  for  consideration  the  above  fundamental  and  it 
seems  as  if  this  is  the  fundamental  with  which  we  are  dealing  when 
we  influence  certain  forms  of  impaired  hearing  by  means  of  roentgen 
ray  therapy.  Some  time  ago,  while  treating  a  small  growth  upon  the 
face  of  a  girl  with  very  rosy  cheeks,  it  was  observed  after  the  treait- 
ment  that  there  was  a  blanched  area  on  the  face  corresponding  to  the 
area  treated  and  approaching  in  size  the  small  opening  in  the  treatment 
cone.  When  asked  how  long  this  area  remained  whiter  then  sur- 
rounding surface  the  patient  replied  that  the  condition  existed  from 
two  to  three  days.  Following  this  observation,  the  mucous  membrane 
of  the  throat  was  studied  before  and  after  treatment  and  it  was 
noticed  that  it  developed  a  greyish  appearance  following  roentgen 
ray  therapy.  It  was  also  recalled  to  mind,  that  one  of  the  results  to 
be  expected  from  treatment  of  uterine  fibroma  was  cessation  of 
menstrual  flow.  If  one  looks  up  the  histological  effect  of  roentgen 
rays,  text  books  on  roentgenotherapy  tell  us  that  by  means  of  the 
roentgen  rays  we  produce  an  edema  of  the  endothelial  lining  of  the 
blood  vessels.  This  edema  produces  in  the  smaller  capillaries  a 
narrowing  of  their  lumen  thus  interfering  with  the  blood  supply  of 
the  part  treated.  If  the  roentgen  rays  are  continued,  an  obliterating 
endarteritis  is  produced.  With  reference  to  our  three  fundamentals, 
in  the  light  of  all  the  evidence  accumulated  for  study,  it  would  seem 
feasible  to  conclude  that  primarily  we  change  a  suitably  prepared 
soil  to  an  unsuitably  prepared  soil  by  diminishing  the  blood  supply 
of  the  part  treated.  In  proportion  as  we  are  able  to  change  suitable 
preparation  of  the  soil  in  like  proportion  are  we  able  to  destroy  existing 
microorganisms  which  require  a  certain  type  of  soil  for  their  growth. 
In  proportion  as  we  influence  the  blood  supply  of  the  lymphoid  tissue 
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in   the  upper   respiratory  tract   in   like   proportion   are   we   able  to 
influence  the  size  of  the  lymphoid  tissue. 


General  Observations. 

It  would  seem  from  the  foregoing  that  there  is  nothing  very 
wonderful  about  the  use  of  the  roentgen  ray  in  certain  types  of 
impaired  hearing.  For  years  we  have  recognized  the  influence  of 
throat  conditions  upon  impaired  hearing.  In  times  past,  we  have 
endeavored  to  influence  these  conditions  by  local  treatment  and 
operative  procedures.  By  removal  of  tonsils,  adenoids  and  other 
tissue  we  have  endeavored  to  reduce  the  amount  of  suitable  soil  in 
the  upper  respiratory  tract.  By  the  use  of  local  applications  we  have 
endeavored  to  change  a  suitably  prepared  soil  into  an  unsuitably 
prepared  soil.  By  various  kinds  of  local  treatment  intended  for  home 
use,  we  have  endeavored  to  maintain  this  change.  Through  experi- 
ence, we  have  come  to  recognize  the  influence  of  all  this  on  certain 
forms  of  impaired  hearing.  If  in  the  past  we  have  secured  results 
by  adherence  to  these  fundamentals,  is  it  surprising  that  in  proportion 
as  we  adhere  to  them  when  using  the  roentgen  ray  in  like  proportion 
do  we  secure  results  with  which  we  are  familiar.  If  one  does  very 
much  research  work,  there  always  seem  to  be  problems  on  hand  and 
surrounding  these  problems  questions  seeking  an  answer.  Some  of 
the  questions  arising  at  the  beginning  of  the  work  may  be  answered 
at  the  present  time  as  follows ; 

/.  Do  we  influence  impaired  hearing  by  means  of  roentgen  ray 
therapy  ? 

Ans.  If  we  have  a  case  of  impaired  hearing  with  absence  of 
lymphoid  nodules  on  the  posterior  pharyngeal  wall,  open  Eustachian 
tubes,  then  no  improvement  in  hearing  seems  to  be  obtained  from 
roentgen  ray  therapy.  Given  a  case  of  impaired  hearing  with 
lymphoid  nodules  on  the  posterior  pharyngeal  wall,  and  prominent 
bands  of  lymphoid  tissue  running  up  either  side  of  the  pharvnx  just 
posterior  to  the  posterior  tonsillar  pillar,  then  one  seems  to  be  able 
to  improve  the  hearing  in  proportion  as  the  throat  condition  is  in- 
fluenced. 

//.  Do  we  influence  the  hearing  or  just  symptoms  associated 
with  the  impaired  hearing? 

A}is.  The  evidence  gathered  on  this  point  seems  to  show  that 
we  influence  head  noises  and  the  stuffy  feeling  in  the  ears.  Patients 
gaining  relief  from  these  two  symptoms  are  apt  to  state  that  they 
hear  better  because  their  head  feels  better. 
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///.  When  the  patient  states  that  hearing  is  improved  is  it 
possible  to  demonstrate  this  by  ordinary  hearing  test? 

Alls.  So  far,  I  have  been  unable  to  convince  myself  that  it  is 
possible  to  demonstrate  improvement  in  hearing  by  ordinary  office 
hearing  tests.  The  improvement  if  gained  seems  to  be  subjective, 
the  examiner  being  obliged  to  depend  upon  the  patients  statements, 
in  order  to  know  whether  improvement  has  taken  place. 

IV.  In  favorable  types  of  cases,  how  long  may  results  if  secured 
be  expected  to  last? 

Ajis.  If  for  the  sake  of'  illustration,  one  cares  to  divide  cases 
of  chronic  catarrhal  otitis  media  into  incipient,  moderately  advanced 
and  far  advanced  types,  as  we  classify  pulmonary  tuberculosis,  then 
in  incipient  cases,  in  the  lymphoid  type  of  individual,  results  have 
been  noted  to  last  nearly  two  years.  In  moderately  advanced  cases, 
the  results  seem  to  last  from  three  to  six  months  and  in  far  advanced 
cases  there  seems  to  be  no  improvement.  In  the  majority  of  cases, 
the  first  head  cold  following  the  roentgen  ray  treatment  seems  to 
undo  nearly  all  the  results  obtained. 

It  hardly  seems,  as  if  the  use  of  the  roentgen  ray  can  ever  be 
more  than  an  adjunct  in  the  treatment  of  aural  disease.  I  would  not 
care  to  undertake  the  management  of  a  case  of  chronic  catarrhal 
dtitis  media  with  roentgen  ray  therapy  as  the  only  means  of  attack. 
I  hardly  ever  use  it  at  the  first  office  visit  preferring  rather  to  make 
a  general  survey  of  the  case  and  to  institute  measures  both  general 
and  local  that  time  has  proven  to  be  of  value.  But  when  at  sub- 
sequent visits,  in  certain  types  of  patients,  the  treatment  instituted 
fails  to  influence  a  closed  Eustachian  tube,  head  noises,  and  a  more  or 
less  constant  catarrhal  discharge  from  the  throat,  then  there  comes 
to  one  a  feeling  of  being  more  efficient  when  it  is  possible  to  influence 
these  conditions  in  certain  types  of  individuals  by  means  of  small 
doses  of  the  roentgen  rays.  Most  of  you  reading  this  have  probably 
had  more  experience  in  the  treatment  of  aural  disease  than  I  have  had. 
It  seems  to  me  the  only  thing  I  can  do  is  to  relate  these  observations 
which  have  come  to  light  during  an  investigation  of  the  granite 
cutting  industry  for  undoubtedly  each  one  of  you  will  corelate  what 
has  been  said  with  your  own  previous  experience  and  undoubtedly 
draw  your  own  conclusions.  To  borrow  a  phrase  from  our 
president's  address  of  last  year  "if  one  works  on  the  up  grade  in 
medicine  then  one  has  to  learn  toi  labor  and  wait,  for  time  seems  to 
be  the  one  factor  that  shows  us  all  whether  our  conclusions  are 
correct." 
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Summary. 

/.  By  means  of  small  doses  of  roentgen  rays  we  seem  to  di- 
minish the  blood  supply  of  that)  part  of  the  upper  respiratory  tract 
treated. 

//.  In  proportion  as  we  are  able  to  diminish  the  blood  supply 
of  the  part  treated  in  like  proportion  do  we  seem  to  cause  a  destruc- 
tion of  existing  microorganisms  and  a  diminution  in  the  size  of 
lymphoid  tissue. 

///.  As  the  throat  condition  is  improved  in  like  amount  there 
seems  to  be  an  improvement  of  the  aural  condition. 
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DISCUSSION. 

The  Chairman  said:  This  may  open  up  a  new  field  of  treatment  for 
the   hard   of  hearing.     None  of  us   can   tell  at  present. 

Dr.  F.  Nolton  Bigelow,  Providence,  R.  T.  The  X-ray  as  a  means  of 
relieving   deafness    has    been    discussed    following   the    treatment    by   Dr. 
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Stokes,  and  our  personal  experience  has  been  of  the  migration  of  our 
patients  to  Dr.  Stokes'  office.  Some  of  them  go  to  osteopaths,  and  no 
new  practitioner  need  fear  lack  of  patients.  I  heard  Dr.  Stokes  expound 
his  theory  and  was  leit  more  bewildered  than  instructed.  I  am  grateful 
that  Dr.  Jarvis  did  not  mention  rejuvenation  of  the  pituitary  gland, 
projicients,  and  metabolic  radiants  1  If  we  are  working  with  gland 
inerapy,  why  not  'try  one  we  know  something  about.  If  a  patient  has 
myxedema,  we  know  he  can't  get  along  without  thyroid  extract,  but  I 
don't  see  how  rejuvenating  the  pituitary  will  influence  all  forms  of  deaf- 
ness. Dr.  Jarvis  has  explained  the  matter  on  a  comprehensive  basis 
and  if  results  are  to  be  obtained  we  must  look  to  this  line  of  reasoning 
I  have  seen  patients  before  and  after  Dr.  Stokes'  treatment.  They  were 
not  the  type  of  case  Dr.  Jarvis  mentions,  but  the  type  for  which  little 
can  be  done.  Patients  thought  they  we're  better,  but  there  was  no  real 
improvement  in  hearing.  A  patient  taking  any  new  form  of  treatment 
is  more  alert  and  thinks  he  hears  better,  he  pays  more  attention  and 
the  friends  notice  he  hears  better.  Later  he  will  lapse  back  to  his 
former  state.  Some  form  of  auditory  re-education  would  be  better  than 
being  fooled  without  result.  Dr.  Jarvis  has  presented  this  in  a  clear 
and  convincing  way.  The  type  of  case,  however,  reported  as  being 
improved,  would  be  improved  under  other  forms  of  treatment.  Other 
forms  of  radiant  energy  than  the  X-ray  might  have  effect,  such  as  the 
ultra-violet    rays. 

Dr.  W,  A.  Wells,  Washington,  D.  C.  I  have  not  had  much  experi- 
ence in  the  X-ray  treatment  of  deafness.  I  am  not  particularly  proud 
of  my  experience  in  this  line.  The  summer  before  last,  in  Neiw 
England,  there  were  a  great  many  reports  of  the  marvellous  treatment 
of  deafness  by  the  X-ray,  being  done  in  New  York,  and  my  patients 
migrated,  as  did  those  of  others.  Because  of  the  former  eminence  of 
the  man  who  is  the  protagonist  of  the  treatment,  and  being  willing 
to  try  everything  once,  I  obtained  a  competent  X-ray  man,  who  thought 
there  was  no  chance  of  influencing  the  pituitary  body  by  this  treat- 
ment, but  agreed  to  try  it.  A  dozen  cases  were  selected.  I  did  not 
take  sub-acute  and  acute  cases,  but  marked  catarrhal  deafness  or  cases 
of  otosclerosis  with  the  Bezold  triad,  also  some  cases  of  lessened  bone 
conduction  with  limitation  of  the  upper  register  and  labyrinthine 
deafness.  We  saw  no  results  in  any  cases  so  far  as  permanent  im- 
provement of  deafness  was  concerned,  but  some  subjects  thought  they 
heard  better.  We  got  accurate  tests  before  and  after  treatment  by 
the  watch,  acoumeter  and  virhisper. 

Dr.  Jarvis  made  some  interesting  observations  on  lymphoid  tissue 
influenced  by  X-ray  and  radium,  but  he  deliberately  excludes  cases 
in  which  I  should  want  to  know  if  there  could  be  improvement.  As 
far  as  tubal  deafness,  we  can  get  results  without  the  X-ray. 

In  Dr.  Stokes'  cases  there  were  some  officially  cured,  but  not  ac- 
tually. He  said  that  some  heard  better,  but  the  tests  did  not  show  it. 
One  patient  told  me  that  she  had  been  told  she  heard  better  ,but  she 
did   not  notice  it. 

Dr.  L.  M.  Hurd,  New  York.  Dr.  Stokes  uses  a  different  technic 
from,  that  of  Dr.  Jarvis.  He  uses  a  5  inch  spark  gap,  3  inch  aluminum 
filter,  at  a  distance  of  6  to  8  feet  and  less  than  40  seconds,  that  dose 
is  infinitesimal.  If  you  go  there,  Stokes  treats  you  fine,  he  is  a  perfect 
gentleman.  He  treats  all  kinds,  otosclerosis,  running  ear,  residual  ear, 
nerve  deafness,  and  none  of  them  were  altered  one  bit.  One  old  man, 
80  years  old  whom  everyone  had  given  up,  went  to  Stokes,  who  treated 
him  and  said  he  was  better.  I  tried  the  treatment  with  66  patients, 
some  of  them  did  not  even  know  what  it  was.  Out  of  66  one  a  girl 
with  otosclerosis  said  she  felt  better  but  she  didn't  hear  any  better. 
In  the  hypertension  cases  you  can  drop  the  blood  pressure  but  it  will 
come  back.  It  may  alter  the  throbbing  tinnitus  due  to  blood  pressure. 
Dr.  Jarvis  used  a  ^  erythema,  dose,  7  inch  spark  gap,  and  less  filter- 
age  and   shorter  distance.     I  think  if  we   have  deafness   in   conjunction 
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with   tonsils  we  may  be   doing  something  to  the  lymphoid   tissue   round 
the    Eustachian    tube. 

Dr.  M.  A.  Goldstein,  St.  Louis.  I  too  have  worshipped  at  the 
shrine  of  Stokes,  but  this  is  not  a  queston  of  Stokes,  it  is  a  thera- 
peutic problem.  The  Hirsch  operation  of  entering  through  the  resected 
septum  and  doing  resection  of  the  pituitary  has  been  proven  to  be 
definitely  therapeutic  in  acromegalic  cases.  We  should  not  go  too  far  in 
the  other  direction  and  say  the  X-ray  is  no  good  because  it  has 
been  used  by  a  charlatan.  There  is  a  definite  influence  by  the  X-ray 
on  lymphoid  gland  tumors  and  if  there  is  a  possibility  that  the  influ- 
ence can  be  brought  to  bear  on  the  pathology  of  the  chronic  type  of 
deafness,  we  must  not  throw  it  awa}'  without  further  consideration. 
In  the  pathology  of  otosclerosis  we  are  dealing  with  rarified  bone 
which  may  be  influenced  by  the  pituitary  as  in  acromegaly.  If  you  can 
influence  the  pituitary  or  other  gland  tissue  by  X-ray  therapy,  is  it  not 
possible  that  some  influence  may  be  brought  to  bear  on  otosclerotic 
bone    processes? 

Dr.  Edward  B.  Dench,  New  York.  I  want  to  say  a  word  on  this 
subject.  1  have  seen  four  patients  of  Dr.  Stokes.  In  none  of  them  was 
there  the  slightest  improvement.  I  fully  confirm  what  has  been  said. 
I  did  a  hearing  test  both  before  and  after.  That  is  very  important. 
I  heard  Dr.  Stokes  read  a  paper  at  the  electrotherapeutic  society,  and 
he  promised  to  get  results.  One  man  present  said  the  current  was  too 
weak  and  could  not  even  afifect  the  sensitized  photographic  plate, 
which  was   proven. 

Dr.  Norval  H.  Pierce,  Chicago.  I  reported  five  cases  of  otosclerosis 
and  I  too  was  curious  to  see  if  results  could  be  obtained.  Quite  a 
number  of  my  patients  were  following  the  trail  to  this  place.  Five 
of  these  oases  gave  the  reaction  of  otosclerosis,  a  normal  drum  head, 
patulous  tube,  marked  negative  Rinne,  marked  bone  conduction,  more 
or  less  involvement  of  the  upper  toned  limit,  and  history  of  progressive 
deafness  in  the  family.  We  had  these  cases  X-ray  by  a  good  man  at 
St.  Luke's  and  every  day  shot  a  suberythema  dose  into  the  auditory 
canal  and  in  order  to  give  everybody  a  good  chance,  we  did  everything 
we  could  for  the  patient.  We  mobilized  the  ankylosed  stapes  and  also 
did  pneumatic  massage.  There  was  not  the*  slightest  improvement  at 
any  time.  This  is  conclusive  evidence  that  there  is  no  influence  on 
otospongiosis. 

Dr.  Dunbar  Roy,  Atlanta,  Ga.  I  have  tried  this  method  of  treat- 
ment in  ten  cases  and  I  am  of  the  opinion  of  Dr.  Goldstein,  there  may  be 
something  in  it.  If  there  is,  I  want  to  get  anything  that  there  is,  if 
it  is  for  the  patient's  benefit.  Dr.  Stokes  gives  8  miliampers  and  14 
milivolts,  15  seconds  on  the  side,  through  the  ears,  and  25  seconds 
through  the  mouth.  One  case  of  mine  was  markedly  benefitted,  the 
hearing  was  increased  one  half.  There  was  stenosis  of  the  Eustachian 
tube  and  the  lymphoid  tissue  was  enlarged.  She  was  being  treated  by 
the  internist  and  going  to  the  dentist  and  they  both  remarked  on  the 
improvement  in  heiaring  and  wanted  to  know  what  had  been  done  for 
the  patient.  There  were  no  result  in  two  cases.  In  one  there  was  a 
reaction  and  I  think  there  may  be  deleterious  effect  from  the  use  of 
the  stronger  radiation.  The  patient  had  violent  headaches  for  4  days, 
and  it  was  terrific  for  24  hours.  The  same  thing  occurred  with  another 
patient,  so  there  may  be  danger,  or  it  may  be  that  a  neurotic  element 
was  connected  with  this  finding.  One  case  was  benefitted  in  New  York, 
but  she  always  felt  benefitted  at  a  low  altitude  (Atlanta  is  1500  feet) 
and  when  she  returned  home  she  felt  worse  again.  I  gave  two  further 
treatments  reducing  the  strength  of  the  ray.  She  immediately  began 
to  improve  after  two  treatments.  Improvement  in  my  cases  occurred 
in  stenosis  of  the  tube.  In  cases  where  the  tube  was  wide  open  there 
was  no  improvement. 
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Dr.  George  Shambaugh,  Chicago.  I  was  very  much  pleased  with 
Dr.  Jarvis'  presentation.  I  have  one  criticism!  to  make.  I  don't  think 
the  topic  should  be  called  "treatment  of  deafness,"  there  are  a  number 
of  conditions  causing  deafness  and  only  certain  types  of  defective  hear- 
ing can  be  benefitted;  in  progressive  deafness  we  are  dealing  with 
degenerative  processes.  In  a  leg  that  has  been  amputated  we  cannot 
make  the  leg  grow,  and  in  locomotor  a'taxia  we  cannot  reconstruct 
degenerated  tissues.  Perhaps  we  can  check  the  progress  of  a  condition, 
but  that  is  not  what  Dr.  Stokes  is  claiming.  We  know  that  in  the 
histology  of  nerve  deafness  we  have  a  degenerative  process,  and  we 
don't  influence  that  any  more  than  we  do  locomotor  ataxia.  Otosclerosis 
is  a  fixed  pathology  that  nothing  can  change. 

Dr.  D.  C.  Jarvis,  (closing).  There  has  been  so  much  discussion 
that  it  is  hardly  possible  to  take  up  all  points.  There  is  nothing  wonder- 
ful in  the  use  of  the  X-ray  changes.  This  is  simply  the  operation  of 
a  fundamental  law.  It  has  been  shown  by  experimental  pathology  that 
there  is  an  anatomical  increase  of  lymphoid  tissue  in  the  respiratory 
tract  when  irritation  takes  place.  I  don't  think  we  influence  the  lymphoid 
tissue,  but  we  influence  it  in  proportion  as  we  influence  the  circulation. 
With  the  next  heiad  cold  the  trouble  comes  back.  We  reduce  lymphoid 
tissue  when  we  reduce  the  circulation  of  the  tissue. 
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CHILDREN. 

By  FRAXCIS  W.  WHITE,  M.  D.,  Xew  York,  N.  Y. 

The  submucous  resection  of  the  nasal  septum  is  a  surgical  pro- 
cedure recognized  and  accepted  as  an  operation  for  deviations  pro- 
ducing a  chain  of  symptoms  which  justify  interference,  hence  there 
remains  no  argument  pro  or  con.  Tliere  is  however,  a  decided  vari- 
ance of  opinion  regarding  age  limits  between  which  it  should  be  car- 
ried out,  and  more  particularly  the  lower  limit.  In  other  words,  the 
question  of  operating  upon  children  for  the  correction  of  septal  de- 
flections or  obstructing  spurs.  The  operation  even  in  the  adult  is 
of  but  comparatively  few  years  standing,  therefore,  age  limit  and 
modifications  would  naturally  be  later  subjects  for  consideration  after 
the  operation  had  become  definitely  accepted  as  a  surgical  entity. 
Unless  the  operation  is  considered  from  the  mechanical  as  well  as 
from  the  physiological  standpoint,  poor  results  are  bound  to  occur 
no  matter  at  what  age  it  is  done.  Unfortunately  these  two  facts 
have  not  been  correlated  frequently  enough.  Physiologically  the  nose 
is  for  the  transmission  of  air,  for  the  drainage  of  secretions  and  for 
olfaction.  Both  drainage  and  olfaction  may  be  interfered  with  without 
particular  hindrance  to  the  free  passage  of  air  into  the  nasopharynx; 
conversely  interference  to  the  free  passage  of  air  may  exist  without 
particular  interference  to  drainage  and  olfaction.  It  then  devolves 
upon  the  surgeon  to  decide  which  form  of  submucous  resection 
should  be  carried  out,  a  high  or  low  operation.  It  is  more  particularly 
with  the  advisability  of  a  low  or  partial  submucous  resection  that 
this  paper  is  concerned,  not  a  complete  removal  of  the  septum,  but 
sufficient  to  relieve  the  symptoms  and  prevent  the  sequelae  of  ob- 
structed nasal  breathing.  It  is  not  necessary  to  go  into  detail  re- 
garding symptoms  and  sequelae,  but  there  are  one  or  more  sequelae 
of  vital  interest. 

Hearing — Nearly  all  persons  suffering  from  nasal  obstruction 
have  some  degree  of  catarrhal,  if  not  at  times  suppurative  otitis. 
To  prevent  these  conditions  arising,  or  for  their  amelioration  more 
especially  in  children,  the  removal  of  adenoids  and  tonsils  has  been 
advised  and  carried  out.  That  these  measures  have  signally  failed 
at  times  is  the  experience  of  every  one  who  has  had  wide  experi- 
ence upon  these   lines.    That   faulty   nasal  breathing  has   not  been 
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permanently  corrected  by  removal  of  the  adenoids  alone,  that  there 
has  been  a  return  of  the  adenoid  tissue  to  the  size  of  the  first  one 
in  a  patient  with  nasal  obstruction,  is  also  a  too  frequent  experi- 
ence. It  is  clear  then  that  a  deflected  septum  or  spurs  in  narrow- 
ing or  obstructing  the  inferior  meati  has  the  identical  mechanical 
effect  as  obstructing  adenoid  i.  e.  facies,  hearing,  development, 
particularly  of  the  chest,  gastro-intestinal  disturbances  due  to  the 
swallowing  of  discharges  that  normally  should  be  taken  care  of  by 
proper  ventilation  of  the  nose  and  pharynx,  or  by  normal  blowing 
of  the  nose.  What  is  the  indication?  Manifestly,  the  putting  of 
the  respiratory  meati  in  condition  to  carry  out  their  main  physio- 
logical function.  Does  this  necessitate  a  complete  submucous  re- 
section of  the  nasal  septum?  From  my  experience  in  not  doing  a 
complete,  but  partial  submucous  resection,  I  firmly  believe  it  is  not 
necessary  to   completely   resect  the  nasal   system. 

Hayton  (1)  in  1916,  published  the  results  of  the  submucous  resec- 
tions in  children  at  the  Royal  Infirmary,  Edinburgh,  for  a  period  of 
seven  years,  numbering  IZ  cases  or  about  9  per  cent,  of  the  total 
number  of  resections  done.  All  of  the  operations  were  performed 
by  Dr.  Logan  Turner  or  Dr.  J.  S.  Fraser.  A  direct  quotation  from 
this  article  states :  "The  advisability  of  performing  a  submucous  re- 
section upon  the  nasal  septum  before  the  age  of  puberty,  while 
not  contested  as  keenly  as  a  few  years  ago,  is  still  a  debatable  ques- 
tion." This  obtains  today  regarding  a  complete  resection  but  it  is 
to  be  hoped  that  by  means  of  a  modification  of  the  classic  operation 
much  can  be  done  to  lessen,  if  not  entirely  prevent  the  complications 
and  end  results  due  to  abnormal  function  in  the  respiratory  parts  of 
the  nose.  With  plastic  surgery  at  its  highpoint  of  perfection,  how 
much  better  off  a  patient  is  with  a  depression  on  the  dorsum  of 
the  nose,  than  one  or  more  damaged  ears,  for  instance.  That  interest 
has  not  been  lacking  in  the  subject  is  evident  from  the  number  and 
caliber  of  investigators  and  surgeons  whose  names  appear  in  the 
literature.  Killian  (2)  in  1908  stated  that  for  a  number  of  years  he 
was  opposed  to  the  submucous  resection  in  children  under  12  years 
of  age,  and  had  invariably  advised  postponement  of  operative 
measures  for  a  few  years,  but  now  recommends  to  operate  early. 
Loeb  (3)  does  not  advise  operation  before  the  seventh  or  eighth  year. 
Richardson,  however,  reported  excellent  results  and  ascribes  the  ill 
results  to  the  Killian  method,  that  is,  as  carried  out  in  the  adult. 

It  is  axiomatic  that  there  is  no  effect  without  a  cause  or  causes. 
To  understand  at  least  partially  some  of  the  causes  of  deviated 
nasal  septa,  we  must  barken  back  to  embryology,   physiology  and 
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mechanics.  By  means  of  embryology  it  is  found  that  the  nasal 
septum  is  the  result  of  coalescence  of  the  mesial  nasal  processes  of 
the  frontonasal  process,  they  also  forming  the  dorsum  of  the  nose, 
a  portion  of  the  upper  lip,  and  the  intermaxillary  segment  of  the  up- 
per jaw.  This  takes  place  about  the  fifth  week  of  fetal  life  and  at  the 
same  time  the  formation  of  the  primitive  palate  occurs.  It  is  not 
until  some  time  later  however,  that  the  septum  and  what  is  termed 
the  definite  palate  come  into  actual  contact.  This  is  accomplished 
by  the  continued  downward  growth  of  the  frontonasal  process. 
This  is  normal  and  unless  there  are  abnormal  elements  entering  into 
the  future  growth  of  the  fetus  and  infant  or  child,  normal  relations 
of  palate  and  septum  should  obtain.  That  this  is  not  so,  unfortu- 
nately there  are  too  many  living  examples.  It  is  hardly  necessary 
to  go  into  the  physiology  of  these  parts  except  to  say  physiology 
plays  a  greater  part  in  the  good  or  ill  effects  of  the  future  develop- 
ment of  the  septum  than  of  the  palate.  A  high  arch  is  not  necessa- 
rily detrimental  to  health,  whereas  a  correspondingly  abnormal  sep- 
tum is  detrimental. 

Mechanically,  nursing,  both  breast  and  bottle,  mastication  and 
trauma  play  vital  roles.  This  has  been  pointed  out  strikingly  by 
Swain  (4)  Mosher  (5),  and  Haskin  (6).  The  latter  states  that  it 
is  generally  believed  that  deviations  do  not  occur  before  the  7th 
year,  but  cites  two  instances  occuring  before  the  5th  year.  He 
found  in  the  examination  of  600  skulls,  the  nasal  septum  to  be 
deviated  in  75  per  cent.  Barnes  (7)  states  that  artificial  feeding  has 
much  to  do  with  faulty  development  and  eruption  of  both  sets  of 
teeth.  This  is  borne  out  by  the  findings  of  Dr.  A.  Hirdlicka,  quoted 
by  Haskin  (8),  who  after  a  study  of  960  Apache  and  Pima  Indian 
Children  for  comparative  anthropology  found  practically  neither  dental 
derangements  nor  nasal  obstructions,  this  being  ascribable  no  doubt, 
to  the  excellent  development  of  the  maxillary  arches  and  well  placed 
teeth,  both  of  which  were  due  to  the  fact  that  children  were  suckled 
until  the  second  or  third  year,  while  at  a  very  early  age  mastication 
was  stimulated  by  giving  various  tough  articles  to  chew.  This, 
compared  to  the  recent  finding  at  the  Forsyth  Dental  Infirmary  for 
Children,  by  Cohen  (9),  is  startling  to  say  the  least,  where  75  per 
cent,  of  the  children  were  still  mouth  breathers  from  one  month  to 
three  years  after  tonsillectomies,  and  adenoidectomies.  Some  of  these 
cases  may  be  habit,  as  no  check-up  on  the  intranasal  condition 
is  noted,  although  nasal  breathing  is  of  the  greatest  importance  to 
dental  normalcy. 

Orendorf    (10)    by    means    of    a    modified    window    operation 
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straightens  a  septum  or  removes  a  spur,  a  reasonal)le  length  of  time 
after  an  injury  causing  deformity.  He  has  had  a  number  of  such  cases 
under  observation  for  several  years  and  has  seen  no  ill  effects  arising 
therefrom.  He  also  states  it  to  be  his  belief  that  a  regular  removal 
of  the  nasal  septum  could  be  carried  out  in  children  when  the  trauma 
is  of  severe  degree  and  would  consequently  cause  much  obstruction. 
He  has  not  operated  upon  patients  under  ten  years  of  age  Carter  (11) 
feels  that  one  of  the  most  important  factors,  if  not  the  most  im- 
portant, to  be  considered  when  a  submucous  resection  of  the  nasal 
septum  is  to  be  performed  or  not,  is  the  age  of  the  patient.  His 
experience  is  that  extensive  destruction  of  the  nasal  septum,  as  in 
a  complete  submucous  resection  in  children,  eventually  results  in 
deformity  of  the  nose  such  as  broadening  of  the  base  of  the  nasal 
triangle,  flattening  of  the  bridge  and  a  dipping  from  above  down- 
ward especially  marked  at  the  ends  of  the  nasal  bones,  and  facial 
change,  such  as  broadening  and  flattening  with  a  tendency  to  the 
development  of  atrophic  rhinitis.  He  recognizes  the  ill  effects  of 
nasal  obstruction  and  advises  relieving  the  obstruction  with  as  Httle 
trauma  as  possible.  On  one  point  however,  he  apparently  disagrees 
with  most  other  observers,  and  that  is  the  nasal  obstruction  causing 
malocclusion  of  the  teeth,  it  being  the  preponderence  of  opinion  that 
malocclusion  of  the  teeth  causes  deviation  of  the  nasal  septum. 
Alexander  (12)  expresses  no  fear  of  ill  effects  following  the  opera- 
tion in  young  children,  and  claims  it  is  of  great  advantage,  his  expe- 
rience and  observations  covering  several  years.  When  indicated  he 
fully  removes  cartilage  and  bone  in  undeveloped  noses,  and  does  not 
advise  make-shift  operations  for  the  removal  of  obstructions,  but 
tackles  the  septum  itself.  Brown  (13)  on  the  other  hand,  does  not 
advise  the  submucous  resection,  except  under  very  special  circum- 
stances, in  a  patient  under  sixteen  years  of  age,  and  Yearsley  (14) 
thinks  the  prejudice  against  doing  a  submucous  operation  before 
puberty  is  unjustifiable.  From  the  above  it  is  clearly  to  be  seen 
that  there  are  still  decided  lines  drawn  as  to  the  lower  limit  of  age 
at  which  the  submucous  operation  should  or  should  not  be  per- 
formed. Very  recently  an  editorial  in  the  Journal  of  the  American 
Medical  Association  (15),  while  not  on  this  particular  subject,  makes 
the  point  that  in  connection  with  events  in  human  life  possibly  too 
much  stress  has  been  laid  upon  chronological  bases,  also  physique 
and  personality.  We  have  been  considering  the  chronological  too 
much  undoubtedly,  and  have  taken  group  rather  than  individual 
cases  upon  which  to  base  our  opinions.  Therefore,  age  should  be  of 
secondary  importance,   not    primary    as    heretofore.      Would    any 
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surgeon  hesitate  to  open  and  drain  where  circumscribed  pus  is  pres- 
ent? Would  age  be  the  determining  factor?  If  the  presence  of 
pus  is  certain  in  the  mastoid  region  do  we  hesitate,  falter,  and  hold 
consultations  regarding  the  lower  limit  of  age  at  which  the  evacu- 
ation of  i)us  should  be  undertaken?  The  answer  is  NO!  Shall 
a  child  be  compelled  to  struggle  for  10  years  or  more  with  positive 
physical  handicap  because  it  is  only  four  years  of  age?  Again 
the  answer  in  NO !  Unfortunately,  procrastination  has  been  an 
attitude  assumed  by  many  under  this  latter  circumstance,  due 
only  however,  to  a  hearty  antipathy  to  performing  a  complete 
submucous  resection  in  very  young  children.  It  is  the  exception  to 
hear  of  any  operator  refusing  to  remove  an  obstructing  adenoid  at 
any  age,  but  an  obstruction  intranasally  has  been  a  barrier  not  only 
to  the  immature  host  but  to  the  operator  as  well.  In  this  connection 
the  author  interrogated  parents  regarding  children  suffering  from 
n.asal  obstruction,  and  the  information  invariably  elicted  was 
that  no  operation  for  the  condition  should  be  performed  for  a  number 
of  years  after  the  tonsils  and  adenoids  had  been  removed.  With 
this  in  mind  only  j)atients  were  operated  upon  for  nasal  obstruction 
who  had  previously  been  submitted  to  tonsillectomies  and  adenoid- 
ectomies.  All  these  i)atients  were  suffering  from  some  degree  of 
catarrhal  sinusitis  and  varying  degrees  of  otitis,  catarrhal  or  suppur- 
ative forms.  The  operative  work  was  conservative,  that  is  only  suffi- 
cient tissue  was  removed  in  each  instance  to  allow  the  free  pas- 
sage of  an  ordinary  periosteal  separator  through  the  inferior  meatus 
on  each  side  while  operating,  or  while  the  mucous  membrane  of  the 
nose  was  still  shrunken  from  the  effects  of  a  constringent  solution. 
There  were  no  brilliant  results  as  frequently  seen  after  the  removal 
of  obstructing  adenoids.  In  fact  it  is  more  of  a  developmental  pro- 
cess. In  only  one  patient  was  the  condition  distinctly  worse  some 
months  after  the  operation.  This  however,  was  not  due  to  the  opera- 
lion  per  se,  as  the  presence  of  a  decidedly  high  palatal  arch  which  be- 
came increasingly  more  arched  was  the  underlying  cause.  Abnormally 
narrow  anterior  nares  or  vestibules  would  also  be  a  cause  of  poor 
results  after  a  septum  operation.  Great  care  must  be  exercised 
in  this  matter  previous  to  advising  a  submucous  resection  for  the  re- 
lief of  obstructed  nasal  breathing.  Orthodontia  should  play  an 
important  part  under  such  circumstances,  possibly  the  rapid  form. 
One  of  the  most  exasperating  conditions  to  deal  with  is  the  resiliency 
of  the  septal  cartilage.  Unless  a  large  quantity  is  removed,  it  will 
spring  back  to  the  side  that  was  obstructed.  This  may  be  taken  care 
of  by  transfixing  postero-anteriorly  the  remaining  cartilage  and  its 


62  FRANCIS  W.  WHITE. 

undetached  mucous  membrane,  but  not  more  anteriorly  than  the 
primary  incision;  manifestly,  the  free  or  detached  mucous  mem- 
brane is  not  transfixed.  Another  method  is  to  make  the  longitudinal 
incision  in  the  cartilage  as  noted,  down  to  its  attached  mucous  mem- 
brane, but  this  is  fraught  with  greater  chances  of  unfavorable  re- 
sults. Excessive  scar  tissue  formation  in  the  line  of  the  primary 
incision  causing  a  dragging  down  of  the  tip  of  the  nose  to  one  side, 
may  be  obviated  by  making  the  postero-anterior  incision  along  the 
floor,  paralleling  the  inferior  turbinate,  thus  allowing  snug  approxi- 
mation of  the  free  flap  against  the  one  on  the  opposite  side. 

It  is  not  even  one  of  the  purposes  of  this  paper  to  give  a  minute 
detailed  report  of  each  individual  case,  but  rather  to  sum  up  the  ex- 
periences of  several  years  of  operating  upon  progressively  youn- 
ger subjects  until  the  age  of  puberty  and  below,  had  been  reached. 
Through  the  courtesy  of  Dr.  Samuel  McCullagh  it  has  been  possi- 
ble to  carry  on  this  work,  as  most  of  the  patients  were  in  his  clinic. 
The  average  age  was  just  over  ten ;  the  youngest  four.  Trauma, 
so  far  aS  history  was  concerned,  seemed  to  be  the  cause  in  about 
one  half  the  number  of  patients.  This  naturally  must  be  accepted  as 
a  statement  by  some  relative  of  the  patient,  not  as  an  absolute  fact, 
for  there  are  few  individuals  who  reach  the  age  of  puberty  without 
receiving  one  or  more  blows  upon  the  nose.  Probably  twenty-five 
per  cent,  would  be  nearer  correct,  this  being  arrived  at  from  the 
diagnostic  standpoint.  No  assignable  cause  then  would  be  the 
greatest  in  percentage.  The  association  of  high  palatal  arches  was 
noted  in  about  one  quarter  of  the  number  of  patients  under  obser- 
vation. Snoring  and  choking  while  sleeping  was  a  condition  noted 
in  about  a  fifth  of  the  patients.  Adenoids  and  tonsils  (secondary) 
and  lymphoid  tissue  on  the  posterior  pharyngeal  wall  were  removed 
in  about  a  sixth  of  the  patients  at  the  time  of  the  nasal  operation. 
One  case  of  enuresis  was  cured,  apparently.  One  patient  had  a  slight 
saddle-back  nose  due  to  trauma.  This  was  corrected  by  shaping  a 
piece  of  the  bony  ridge  which  had  been  removed,  and  transplanting  it 
submucously.  Besides  the  results  enumerated  above,  there  was 
gain  in  weight  commensurate  with  bodily  growth ;  mouth  breathers 
became  nose  breathers ;  comparatively  long,  somewhat  stupid  faces 
became  rounded  and  not  so  dull  and  apathetic  looking.  In  not 
one  instance  has  a  disproportionate  growth  between  the  nose  and 
other  parts  of  the  face,  been  noted.  Particular  stress  was  laid  upon 
this  condition  when  patients  were  seen  at  intervals  after  the  oper- 
ations, and  interrogated  concerning  their  welfare.  In  no  patient  has 
there  been  any  postoperative  deformity.     The  tympanic  membrances 
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in  cartarrhal  affections  of  the  middle  ears  improved  in  lustre  and 
tonicity,  and  patients  who  had  frequent  attacks  of  acute  suppura- 
tive otitis  media,  have  so  far  not  had  recurrences.  These  results 
to  my  mind  will  allow  of  the  following  conclusions,  viz. : 

Conclusions 

1.  That  in  our  particular  civilization  there  is  an  increasing  number 

of  cases  of  intranasal  obstruction,  deviation  and  spurs,  and 
sinusitis. 

2.  The  above  being  true  there  are  2  forms  of  treatment  :- 

(a)  Preventive 

(b)  Surgical. 

3.  There  is  no  denying  the  ultimate  ill  effects  of  nasal  obstruction 

in  young  subjects. 

4.  The  time  is  at  hand  to  eliminate  the  bias  to  performing  the  sub- 

mucous resection  of  the  nasal  septum  in  children,  irrespective 
of  age,  provided,  the  typical  operation  is  modified  to  coincide 
with  the  exigencies  of  the  case  under  consideration. 
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DISCUSSION. 

Dr.  Samuel  McCuIlagh,  New  York.  I  have  seen  many  of  Dr.  White's 
cases  and  there  is  no  dispute  as  to  the  benefit  derived  in  respiration. 
We  have  been  a  little  shy  of  doing  operations  in  children,  and  I  have 
done  these  operations  onl.v  when  absolutely  imperative.  There  has  been 
no  developmental  limitation  in  the  nose  when  Dr.  White's  technic  has 
been  followed,  that  is  a  partial  low  sub-mucous  resection.  I  think  this 
work  calls  attention  to  the  fact  that  we  have  been  too  slow  in  doing 
septal  surgery  in  children.  It  is  timely  in  view  of  sinus  disease  in 
children  in  our  clinics.  Certain  cases  have  had  adenoids  and  tonsils 
removed  and  in  a  proportion  of  these  there  was  no  benefit.  There 
were  anatomical  irregularities  of  the  septum  in  cases  that  were  not 
benefited.  These  cases  are  very  resistent  to  treatment.  We  have 
been  turning  them  over  to  Dr.  White  and  we  hope  ultimately  to  cure 
them.  The  onset  of  sinus  disease  in  children  is  very  insidious  and  the 
difficulty  of  following  cases  clinically  is  great,  so  that  results  cannot 
be  accurately  measured.  I  hope  we  can  get  a  combined  report  from 
Dr.  LeRoy  and  Dr.  White  on  the  surgery  of  the  septum  in  the  preven- 
tion of  sinus  disease. 

Dr.  H.  P.  Mosher,  Boston.  Dr.  McCulIagh  has  expressed  my  feeling 
on  the  subject.  I  think  we  have  all  been  too  conservative  in  placing 
an  age  limit  on  all  these  cases.  I  have  only  done  ani  operation  when 
I  could  not  help  it.  The  trouble'  with  a  submucous  operation  is  that 
it  is  such  a  good  one  that  you  don't  like  to  stop.  Some  competitor  will 
see  the  cases  later  and  make  remarks  about  your  technic.  I  think  a 
partial  operation  should  be  done.  These  cases,  however,  have  not  been 
followed  to  the  final  results,  and  in  that  lies  the  crux  of  the  whole  matter. 
The  follow  up  is  more  important  than  the  presentation  of  the  paper. 
We  shall  know  more  in  two  or  three  years  time  than  we  do  at  present. 

Dr.  L.  W.  Dean,  Iowa  City.  I  have  been  pleased  to  hear  this  excellent 
paper.  The  question  when  to  operate  upon  the  septum  of  a  child  has 
been  raised  very  often  in  the  Middle  West.  I  think  Dr.  White's  contri- 
bution will  help  to  answer  this  question.  I  believe  in  what  they  have 
said  about  not  infrequently  operating  on  the  sphenoid  especially  in  the 
treatment  of  paranasal  sinus  disease.  In  two  cases  I  have  found  it 
necessary  to  do  more  than  partial  operation.  One  case  was  in  a  child  of 
6  and  the  other  in  a  child  of  '9  years.  The  first  patient  had  ocular 
complication  of  the  paranasal  sinus  disease,  which  we  were  unable  to 
eradicate  without  doing  an  operation  of  the  upper  part  of  tlie  septum. 
The  question  resolved  itself  into  two  things:  was  it  better  to  run  the 
risk  of  having  a  deformed  nose  or  a  blind  child?  We  chose  the  de- 
formed nose.  The  septum  was  operated  upon  and  the  clinical  result  was 
very  good  as  far  as  the  eyes  were  concerned.  The  second  case  was  one 
of  infective  arthritis  in  a  child  of  9,  in  which  the  upper  part  of  the 
septum  was  operated  upon  and  the  child  got  good  results.  What  the 
ultimate  result  will  be  twelve  years  from  now,  has  not  been  answered. 
The  operation  could  not  be  avoided.  Dr.  White  mentioned  obstruction 
and  ear  disease.  I  don't  think  ear  disease  is  due  to  nasal  obstruction 
per  se,  but  to  infection  of  the  nose  resulting  in  an  obstructiv.e  lesion. 
In  my  cases  of  posterior  atresia  we  have  not  found  many  ear  com- 
plications. Unfortunately  one  child  developed  suppurative  otitis,  but  so 
do  a  great  imany  other  children.  In  other  patients  with  unilateral 
posterior  atresia,  we  have  not  found  ear  lesions  marked.  I  have  had  an 
opportunity  of  seeing  one  case  of  osseous  anterior  atresia,  the  patient 
was  42  years  old;  the  disease  was  non  specific  and  there  was  stenosis 
of  the  other  side  of  t'he  nose.  This  was  seen  in  the  dead  house.  The 
sinus  was  perfectly  normal  and  there  was  no  involvement  of  the  ear 
after  42  years  of  nasal  obstruction. 

Dr.  J.  S.  Fraser,  Edinburgh :  We  had  a  series  of  these  cases 
reported    upon    in    Edinburgh    and    also    by    Dr.    Hayton,    a;'    .\merican 
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Ci'tizen  in  London.  I  should  advise  profile  views  of  the  patients  being 
taken  after  operation,  and  also  several  years  afterwards.  That  was 
the  weak  point  of  the  paper.  They  only  had  the  opinion  of  the  mother, 
and  the  child  to  go  upon  as  to  the  falling  in  of  the  bridge  of  the  nose. 
These  cases  are  often  traumatic  cases  and  the  nose  is  not  classical 
Greek  to  begin  with.  Many  of  the  mothers  were  of  the  opinion  that 
the  nose  had  sunken  in  after  the  operation.  One  case  I  had,  in  which 
septal  deflection  blocked  the  passage  by  the  anterior  end  of  the  quadri- 
lateral cartilage,  1  got  the  father,  the  mother  and  the  physician  to  come 
to  consultation  with  me.  I  explained  the  risk  and  even  wrote  to  a 
specialist  in  London,  and  the  conclusion  was  arrived  at  that  the 
operation  should  be  done.  To  this  day  I  receive  abusive  letters  from 
the  mother  of  the  boy  who  says  that  I  inhumanly  destroyed  her  child's 
appearance.  There  is  a  dimple  below  the  bridge  of  the  nose.  With 
regard  to  the  partial  operation.  If  the  deviation  is  a  bad  one,  as  it 
always  is,  we  must  do  thorough  resection,  or  not  at  all.  If  you  only 
resect  the  lower  part  you  will  not  get  a  functional  result.  If  you  put 
tlie  septum  straight  there  is  risk  of  deformity.  You  require  smaller 
instruments  for  operating  on  a  child's  nose,  if  you  do  not  have  these, 
you  experience  considerable  difficulty. 

Dr.  Lee  M.  Hurd,  New  York:  In  1915  I  made  the  statement 
it  did  not  make  any  difference  whether  this  operation  was  on  the  child 
or  the  adult.  I  have  seen  these  cases  during  15  years  and  the  patients 
are  satisfied.  In  one  case  the  boy  has  a  bulbous  end  to  his  nose  with 
a  lack  of  anatomical  contour.  The  clinical  result  was  good  and  he 
was  satisfied.  I  have  seen  6  of  the  patients  and  one  has  a  slight  de- 
pression below  the  bridge.  Since  I  have  seen  these  people  I  don't 
like  doing  complete  submucous  resection  until  the  nose  has  reached  the 
size  that  it  is  intended  to  be.  Before  that  stage  I  do  partial  resection 
for  the  time  being. 

Dr.  W.  W.  Carter,  New  York :  This  is  a  very  important  subject 
in  my  work  in  nasal  deformities.  I  published  a  paper  on  the  dynamics 
of  nasal  development,  and  in  that  I  expressed  the  view  that  submucous 
resection  should  not  be  done  under  14  years  of  age.  I  feel  that  sub- 
senuent  experience  has  warranted  that  statement.  I  have  seen  ten 
cases  of  immature  development  of  the  nose  due  to  performance 
of  the  sub-mucous  operation  too  early  in  life.  I  have  seen 
a  case  this  week  in  which  the  operation  was  perfectly  done  and  the 
key  stone  of  the  arch  was  not  removed,  but  yet  the  child  has  a  deformity. 
The  nuestion  is  how  to  avoid  this  deformity.  When  the  nose  is  being 
developed  the  septum  is  under  considerable  pressure  from  the  vomer, 
the  hypophysis  pushing  the  septum  forward  and  the  nose  upward. 
If  the  septum  is  removed  the  nose  will  be  imperfectly  developed.  It 
is  impossible  to  avoid  doing  operation  where  the  obstruction  is  very 
great,  but  don't  remove  too  much  of  the  septum.  I  think  the  vomer 
develops  from  behind  forward.  It  is  formed,  not  from  vomerine  carti- 
lage, which  is  embryological,  but  the  triangular  cartilage  is  formed  from 
the  vomerine  cartilages  and  this  absorbs  from  between  two  laminae. 
The  vomer  is  formed  from  two  centers  of  ossification  down  near  the 
base  of  the  vomerine  cartilage.  The  two  sides  of  the  vomer  coalesce 
and  form  a  distinct  single  band  from  behind  forwards,  leaving  a  groove 
in  which  the  vertical  plate  of  the  ethmoid  and  the  triangular  cartilage 
are  held.  These  are  pushed  constantly  forward,  and  in  turn  push 
up  the  dorsum  of  the  nose.  If  you  remove  the  septum,  do  it  as  low  as 
you  can  near  the  vomer,  dissecting  up  the  mucous  membrane  on  one  side 
onh'  making  the  incision  near  the  tip  of  the  cartilaginous  septum, 
breaking  up  the  resilience  and  going  through  the  septum  to  the  mucous 
membrane  on  the  other  side.  The  best  method  of  doing  this  is  with 
gold  wire  splints,  keeping  the  nasal  cavit}"-  open  during  the  process  of 
healing. 
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Dr.  E.  V.  Hubbard,  New  York  City.  If  you  don't  go  too  high  or  too 
far  forwiard  I  think  you  will  get  along  well.  Why  not  do  the  same  thing 
in  children  as  in  adults,  keeping  away  from  the  line  of  the  nose.  The 
cases  where  deformity  occurs  is  where  the  septum  is  too  high.  That 
is   the  same  in  children  as  in  adults. 

Dr.  Lewis  Coffin,  New  York  :  I  would  like  to  put  myself  on  record 
as  against  radical  operation  on  the  septum  in  the  child.  Such 
make-shifts  as  the  Watson  operation  can  be  done  to  avoid  evil  effects 
of  obstructive  conditions.  Some  cases  are  unavoidable,  such  as  Dr. 
Dean's  choice  between  nasal  deformity  or  blindness  in  the  child.  In 
many  other  cases,  however,  we  can  avoid  getting  the  saddle  back  nose 
deformity,  in  non  specific  cases,  from  operations  too  early  on  the  nose. 

Dr.  F.  W.  White,  (closing)  :  I  have  made  a  particular  point  of 
following  up  the  patients  and  have  had  good  luck  in  keeping  tract  of 
the  patients  after  two  or  three  years.  I  agree  with  Dr.  Mosher  that 
it  is  hard  to  stop  this  operation  without  taking  the  whole  septum  out. 
In  regard  to  Dr.  Dean's  remarks,  atresia  is  not  as  bad  as  obstructive 
breathing.  One  can  teach  the  child  to  blow  the  nose  and  pressure  is 
put  upon  the  Eustachian  tube.  With  atresia  there  is  not  as  much 
intermittent  pressure.  Regarding  the  size  of  the  instruments,  I  had  some 
one  third  of  the  regular  size.  Regarding  the  vomer,  this  was  not 
removed  at  all,  I  fractured  the  vomer  and  reset  it,  the  only  portion 
removed  was  along  the  ridge.  A  periosteal  separator  was  passed 
througli.  The  operation  was  done  under  general  anesthesia  with  ether. 
I  packed  the  cavity  with  vaseline  gauze  on  both  sides  for  24  hours.  In 
transfixing  the  cartilage  I  went  through  to  the  opposite  side  to  the  free 
membrane  or  to  the  mucoperichondrium. 


SOME  OBSERVATIONS  ON  THROAT  MYCOSES  WITH 
THE  REPORT  OF  AN  UNUSUAL  CASE  OF 
PSEUDOMEMBRANOUS    ANGINA 

By    G.    E.    DAVIS.    M.    D.,    New    York.    N.    Y. 

The  literature  abounds  with  reports  of  the  various  throat 
anginas  and  mycoses,  particularly  since  the  discovery  of  the  Plaut- 
Vincent  spirillum  and  fusiform  bacillus — 1894-'96.  A  careful  study 
of  the  data  on  this  subject  to  date  undoubtedly  indicates  that  many 
pseudo-membranous  anginas  are  due  to  the  characteristic  Vincent 
spirilla  and  fusiform  bacilli — and  the  mycoses  are  due  to  the  lepto- 
thrix  bucallis.  The  typical  Vincent  angina  cases  are  usually  acute 
or  subacute,  lasting  ten  days  to  three  or  four  wrecks,  usually  re- 
sponding fairly  well  to  treatment,  while  a  typical  pharyngo-mycosis 
is  chronic,  very  resistent  to  any  treatment ;  but  as  Jonathan  Wright 
has  pertinently  remarked, — "If  the  doctor's  faith  and  the  victim's 
purse  and  patience  hold  out,  he  will  probably  recover  under  treat- 
ment, but  not  on  account  of  it." 

The  etiology  in  not  a  few  cases  of  throat  anginas  is  not  very  clear 
even  to-day,  and  the  old  assumption  that  some  specific  local  infec- 
tive agent  is  always  responsible  for  the  lesion,  while  plausible,  is  not 
confirmed  by  current  researches.  Some  investigators  are  of  the 
opinion  the  cause  may  come  from  some  remote  focal  infection — as 
toxins  from  the  intestinal  tract.  In  fact,  at  a  meeting  of  this  Society 
in  this  city  in  1909,  Stucky  of  Lexington,  Ky.  read  a  paper  entitled, 
"Intestinal  Autointoxication  as  a  Factor  in  the  Causation  of  Path- 
ological Conditions  of  the  Ear,  Nose  and  Throat." 

More  recently  Dwyer,  of  New  York,  has  been  making  careful 
researches  into  the  toxins  of  the  intestinal  tract  as  etiological  factors 
in  focal  infections  in  remote  parts,  particularly  of  the  eye.  Natur- 
ally where  great  uncertainty  prevails  as  to  the  precise  etiology  of 
lesions  of  a  more  or  less  similar  character  and  symptoms  we  may 
expect  much  confusion  in  differentiation  and  treatment,  and  this  is 
notably  so  in  regard  to  the  phlegmonous  processes  and  surface  in- 
fections of  the  upper  respiratory  tract  and  the  mouth  and  throat. 

Probably  the  most  plausible  explanation  of  the  symptom-complex 
and  the  difficulty  of  dififerentiation  in  some  of  these  cases  is  due  to 
mixed  infections  and,  under  these  circumstances,  a  clearcut  diagno.sis. 
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microscopically  or  clinically,  is  next  to  impossible,  and  the  treatment 
correspondingly    difficult. 

Before  this  Society,  in  this  city,  in  1909,  Murray,  of  Minne- 
apolis, presented  a  paper  on  Vincent's  spirillum  and  bacillus  fusi- 
formis  in  pseudo-membranous  anginas,  with  a  report  of  three  cases, 
all  chronic,  in  which  repeated  examinations  showed  the  characteristic 
Vincent  bacilli  and  spirilla.  However,  smears  from  these  cases  also 
revealed  some  leptothrix  buccalis  and  as  there  were  present  clinical 
symptoms  resembling  a  mycosis,  particularly  the  chronicity  of  the 
infections,  he  was  never  quite  sure  as  to  the  diagnosis  or  the  exact 
etiology.  In  one  of  Murray's  cases  the  patient  was  a  neurasthenic, 
and  suffered  from  nervous  dyspepsia,  but  he  did  not  regard  the 
nervousness  or  intestinal  conditions  as  results  of  the  angina  nor, 
vice  versa,  did  he  suspect  the  intestinal  conditions  as  a  cause  of  the 
angina. 

Whether  toxins  in  the  intestinal  tract  were  in  any  way  respon- 
sible for  the  angina  in  the  cases  cited  above  is  very  questionable,  and 
whether  psuedomembranous  anginas  ever  result  from  intestinal 
autointoxication  I  think  questionable.  That  chronic  focal  infections 
in  one  region  may  produce  focal  infections  in  neighboring  or  remote 
regions  is  well  known,  and  incident  to  these  processes  the  eyes 
doubtless,  suffer  most,  however;  the  throat  is  also  vulnerable  in  a 
marked  degree.  This  brief  discussion  relating  to  the  confusion  and 
difficulty  that  exists  in  the  differentiation  of  the  various  anginas, 
their  etiology  and  treatment,  is  a  pertinent  preface  to  the  report  of  a 
puzzling  case  of  a  psuedomembranous  angina,  referred  to  me  by 
Dr.  Geo.  A.  Smith,  which  has  been  under  my  observation  about  eleven 
months.  I  made  the  following  report  of  this  case  before  the  New 
York  Academy  of  Medicine  November  22,  1922 : 

CASE  REPORT. 

Mrs.  J.  R.  S.  Act.  45,  consulted  me  June  27,  1922,  on  account  of  a  sore 
throat  wnich  had  troubled  her  off  and  on  since  childhood  till  about  four  years 
ago,  and  more  or  less  constantly  since. 

Family  History:  Paternal  grandfather  died  with  cancer  of  stomach; 
maternal  grandmother  and  two  of  said  grandmother's  sisters  died  with  cancer 
on  face,  breast  and  calf  of  leg  respectively.  Mother  died  with  cancer  of  uterus 
at  age  of  sixty.  One  brother,  Act.  47^  has  had  cancer  of  nose,  back  of  ears  and 
knee  operated.     Has  one  brother,  Aet.  53,  good  health. 

Personal  History :  Two  years  ago  had  a  tonsillectomy  and  since  then  the 
tonsil,  sinuses,  pillars,  posterior'  and  lateral  pharyngeal  walls,  soft  palate  and 
uvula  have  not  been  entirely  free  from  a  grayish,  soft  gelatin  like  film,  or 
membrane  which  forms  and  exfoliates  at  intervals  of  three  to  five  days   leaving 
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raw  and  occasionally  small  bleeding  surfaces.  This  membrane  is  rather  ten- 
acious, but  can  be  removed  with  hydrogen  peroxide.  There  is  some  infiltra- 
tion and  lymphoid  masses  behind  the  posterior  pillars  with  a  white  papular  point 
of  infection  here  and  there  observable  when  the  membrane  is  removed. 
There  is  no  lymphatic  gland  involvement. 

A  microscopical  examination  of  smears  from  the  pharynx,  by  Dr.  H.  T. 
Brooks,  "showed  occasional  short  streptococci,  spirilla,  leptothriccs  (myotic) 
and  numerous  pneumococci.  No  Vincent  bacilli  were  found."  A  blood  serum 
Wasserniann,  made  by  Dr.  Brooks,  showed  a  negative  reaction. 

This  patient  has  consulted  several  specialists  in  New  York,  also  at  Johns 
Hopkins ;  has  had  all  kinds  of  examintions  without  a  definite  diagnosis ;  much, 
very  much  treatment,  local  andt  general,  but  I  am  sorry  to  confess  without 
seeming  benefit. 

As  the  condition  is  painful,  particularly  in  eating,  and  the  patient  is  losing 
weight  and  is  altogether  quite  miserable,  I  present  the  case  with  the  hope  that 
some  light  may  be  thrown  on  the  diagnosis  and  treatment. 

In  the  discussion  following  the  above  report  I  may  say  tlie  con- 
fusion as  to  the  diagnosis  and  treatment  of  the  case  was  worse 
confounded.  The  several  diagnoses  made  ranged  from  leprosy  to 
hysteria,  and  the  suggestions  as  to  treatment  varied  accordingly. 

Since  the  above  report  numerous  microscopical  examinations 
of  smears  from  the  throat  have  not  varied  from  the  original  examina- 
tion. In  the  meantime,  however,  the  case  was  referred  to  Dr.  J.  G. 
Dwyer  for  examination  and  an  opinion.  He  advised  that  all  local 
treatment  of  the  throat  be  left  off  as  he  considered  the  trouble  due 
entirely  to  toxins  from  the  intestinal  tract.  His  examination  of  the 
feces  showed  highly  acid  stools,  with  Indol  plus  XXXX  and  Skatol 
plus  XXX  as  the  predominating  toxic  elements.  The  urine  at  this 
time  also  showed  Indican  plus  XXX. 

Dwyer  recommended  a  special  diet  for  the  highly  acid  stools, 
and  his  method  of  treatment  advised  to  correct  the  intestinal  toxemia 
was  calomel  and  soda  catharsis,  followed  by  cleansing  and  chemical 
enemas,  and  these  in  turn  followed  by  colon  bacilli  plants  :  "one  every 
day  for  three  times,  one  every  other  day  for  three  times,  and  one 
every  third  day  for  three  times." 

Tlie  patient  was  referred  back  to  her  family  physician  for  tliis 
treatment,  but  I  understand  that  it  has  not  been  faithfully  carried 
out  as  ordered,  and  the  case  remains  statu  quo. 

DISCUSSION. 

Dr.  Beaman  Douglas,  New  York.  This  is  a  very  interesting  and 
puzzling  case  for  consideration.  It  is  a  vegetable  fungus  lesion  of 
pharynx.  The  speaker  draws  no  definite  conclusions  about  the  disease. 
How  can  we  give  information  about  the  case  when  we  have  never  even 
seen  it?  It  involves  three  important  and  difiicult  questions:  What  was 
it?     What  caused   it?     What  will  cure   it?     If  you   will  bear  with   me   I 
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will  try  to  answer  these  questions.  I  think  we  have  a  fungus  disease 
of  the  pharynx,  the  best  guess  is  sprue.  I  base  my  opinion  on  sprue 
rather  than  mycosis  because  sprue  is  the  only  one  o'f  the  fungating 
diseases  of  the  mouth  which  invades  the  interstitial  tissue.  It  is  chronic 
and  diffuse.  Mycosis  is  limited  to  the  lymphatic  follicles.  Second : 
What  caused  it?  I  do  not  believe  intestinal  dycrasia  caused  such  a 
lesion  of  the  mouth.  Third:  What  will  cure  it?  Repeated  treatment 
with  the  X-ray. 

Dr,  J.  A-  Stucky,  Lexington,  Ky.  Dr.  Douglas  has  given  my  discus- 
sion for  me.  We  shall  have  to  beat  around  the  bush  in  this  case.  I 
see  on  an  average  3  or  4  cases  a  year.  I  think  it  is  a  disease  of  intesti- 
nal origin  and  I  nearly  always  find  indican,  even  when  the  gastrointes- 
tinal tract  was  in  good  order  as  were  also  the  teeth.  I  do  not  think 
the  X-ray  will  be  of  any  use.  Dr.  Holbrook  Curtis  suggested  a  method 
for  treating  mycosis,  that  is  by  drying  the  membrane  thoroughly  and 
applying  20  per  cent  pyoktanin  solution  until  the  membrane  becomes 
sodden.  Repeat  this  every  2  days  for  4  weeks.  The  patient  will  be  free 
from  local  symptoms.  The  diet  should  be  restricted  especially  in  regard 
to  animal  proteins.  Five  cases  of  leptothrix  infection  were  cured  by 
this  imeans. 

Dr.  J.  W.  Jervey,  Greenville,  S.  C.  Dr.  Douglas  has  guessed  and 
while  the  guessing  is  good,  I  want  to  get  off  mine.  First:  What  is  it? 
I  am  willing  for  one  to  agree  with  him  that  it  is  sprue.  As  to  the  cause: 
if  it  is  sprue  with  oriental  origin,  I  would  say  it  was  due  to  a  microor- 
ganism. As'  to  cure?  If  Dr.  Douglas  is  correct  and  it  is  sprue,  my 
guess  is  that  nothing  on   earth  is  going  to  cure  it. 

Dr.  L.  D.  Alexander,  New  York.  Mention  has  been  made  of  treatment 
b}'  pyoktanin  as  used  in  mouth  infection,  in  a  true  case  of  Asiatic  sprue, 
this  had  no  effect;  salvarsan  had  no  effect.  If  it  is  a  leptothrix  infec- 
tion pyoktanin  would  be  of  great  value  in  the  mouth,  ear  and  throat. 

Dr.  G.  E.  Davis,  (closing).  Dr.  Douglas  complains  that  no  one  saw 
this  case,  but  it  was  seen  by  a  number  of  doctors  who  are  present.  As 
to  the  diagnosis  of  sprue,  that  diagnosis  has  been  made  at  another 
meeting,  but  one  man  said  he  had  never  seen  sprue  except  in  a  foreigner, 
but  this  patient  was  a  New  Yorker.  Dr.  Stucky  said  he  had  reported 
5  cases  of  leptothrix  cured  by  pyoktanin  solution.  A  suggestion  has 
been  made  as  to  treatment  by  the  X-ray,  but  I  agree  with  Dr.  Jervey 
that  a  case  of  oriental  sprue  has  never  been  cured.  I  don't  know 
whether  the   X-ray  will  do  it. 


ROUTINE   PROCEDURES   AND   END   RESULTS   IN   3,000 
TONSILLECTOMIES. 

By  S.  H.  LARGE.  M.  D.,  Cleveland,  Ohio 

So  much  has  already  been  written  concerning  tonsillectomies 
that  one  feels  somewhat  reticent  about  saying  anything  further  on 
the  subject.  However  we  feel  that  the  routine  carried  out  in  the 
Out-Patient  Department  of  St.  Vincent  Charity  Hospital,  Cleveland, 
and  the  end  results  obtained  in  3,000  tonsillectomies  there  justifies 
the  presentation  of  this  paper.  The  cases  have  been  taken 
consecutively  and  cover  a  period  of  about  three  years. 

In  all  these  cases  the  social  service  worker  plays  an  important 
role.  Other  than  investigating  the  social  condition  of  the  patient 
and  arranging  for  any  material  aid  that  may  be  necessary,  she  also 
obtains  the  family  medical  history,  the  past  and  present  illness  which 
the  surgeon  checks  up.  She  schedules  the  operations,  decides, 
if  a  small  fee  should  be  charged  for  the  anesthetic,  secures  beds,  gives 
pre-  and  postoperative  instructions  to  the  patient,  and  obtains  the 
signed  consent  of  the  parent  or  guardian  for  the  administration  of 
the  anesthetic  and  the  operation  itself.  The  social  worker  reports 
to  the  Medical  Division  of  the  Board  of  Education  on  all  patients 
attending  elementary  schools,  in  order  that  the  school  nurse  may  do 
the  medical  follow  up  work. 

The  history  comprises  as  most  do,  the  complaint,  the  family 
history,  the  past  illness,  the  present  illness,  and  the  examination. 
Under  the  latter  the  condition  of  the  following  is  especially  noted, 
face,  neck,  nose,  tonsils,  adenoids,  ulvula,  palate,  tongue,  teeth,  ears, 
thyroid,  thymus,  lungs,  and  heart.  After  this  comes  the  laboratory 
findings,  viz.  :-the  white  blood  cell  count,  the  blood  clotting  time, 
urine  analysis  and  the  throat  culture.  The  day  of  operation  the  fol- 
lowing conditions  are  noted :  the  method  of  operation,  the  anes- 
thetist, the  duration  of  the  operation,  any  special  notations  concern- 
ing the  macroscopic  appearance  of  the  tonsils  or  adenoids,  the  amount 
of  hemorrhage,  and  the  final  condition  of  the  patient. 

Let  us  now  take  up  each  point  and  find  out  what  can  be  learned 
from  this  routine,  especially  that  concerned  with  the  physical  exam- 
ination, and  the  laboratory  tests.  In  only  one  case  was  there 
a  complete  bifurcation  of  the  uvula.   In  48  cases  there  was  a  suppura- 
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tive  otitis  media  present,  7  of  which  were  acute.  Unfortunately  fol- 
low up  work  has  not  been  done  on  all  these  cases,  so  that  one  cannot 
say  how  many  of  them  have  been  benefited  by  the  removal  of  the 
tonsils  and  the  adenoids.  However  of  the  48,  7  remained  unimproved, 
12  were  cured,  and  of  the  29  other  no  definite  report  can  be  made. 
One  would  feel  however  that  if  the  majority  of  these  29  were  not  im- 
proved that  they  would  have  returned  to  the  Department  for  further 
treatment. 

Cleveland  being  in  the  "Goiter  District"  and  many  of  the  pa- 
tients being  girls  of  the  adolescent  age  probably  accounts  for  the 
great  number  of  thyroid  enlargements  seen,  388  or  12.9  per  cent. 
Of  these  322  were  slight  enlargements,  53  moderate  enlargements, 
and  13  considerably  enlarged.  It  would  have  been  interesting  to 
have  measured  the  circumferences  of  the  necks  before  operation,  and 
say  one  year  later.  Not  a  single  case  of  enlargement  of  the  thymus 
was  noted. 

In  many  cases  operation  was  deferred  until  a  later  date  due  to 
bronchitis.  In  all  cases  where  any  pulmonary  disturbance  was  de- 
tected they  were  referred  to  the  Pediatric  Department.  Likewise 
all  heart  lesions  were  dealt  with  in  the  same  manner,  and  operation  was 
performed  only  with  the  sanction  of  the  Pediatric  Department. 
There  were  23  heart  lesions,  or  8/10  of  one  per  cent,  of  all  cases. 
They  were  divided  as  follows  :-  Mitral  Insufficiency,  16  cases — one  of 
these  cases  died  6  weeks  after  the  removal  of  the  tonsils  and  ade- 
noids. There  were  2  cases  of  mitral  stenosis ;  3  of  double  mitral 
lesion,  and  2  of  congenital  pulmonary  stenosis.  All  cases  have  a 
second  examination  of  the  heart  and  lungs  on  the  morning  of  the 
operation. 

Five  patients  had  chorea,  one  of  whom  was  not  improved  by 
the  operation. 

In  60  cases  a  routine  white  blood  cell  count  was  done.  The 
lowest  count  was  5,000  and  the  highest  18,200  with  an  average  of 
8900.  Nothing  of  any  value  was  obtained  from  the  procedure,  and 
it  was  discontinued.  Likewise  after  taking  a  culture  of  the  throat 
in  276  cases,  it  was  found  to  be  practically  useless.  There  were  156 
in  which  no  growth  was  obtained ;  14  where  streptococcus  alone  was 
found ;  50  in  which  staphylococci  and  pneumococci  mixed ;  22  strep- 
tococci and  staphylococci  mixed ;  3  pneumococci  alone ;  1  streptococci 
and  pneumococci  mixed ;  1  streptococcus,  pneumococcus  and  micro- 
coccus catarrhalis  mixed ;  1  leptothrix  and  streptothrix,  and  only  one 
case  of  diphtheria  carrier  was  found. 
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The  urinalysis  and  blood  clotting  time  have  been  carried  out 
through  the  entire  series.  All  cases  were  operated  whose  blood  clott- 
ing time  was  under  8  minutes.  Those  who  had  a  clotting  time  of 
8  minutes  and  over,  were  given  calcium  chloride  and  horse  serum, 
until  it  was  under  8  minutes.  In  15  cases  the  blood  clotting  time  was 
8  minutes;  in  2,  9  minutes;  in  1,  10  minutes. 

Urine  analysis  showed  203  cases,  or  6.7  per  cent  in  which  some 
albumin  was  present.  119  of  these  were  reported  as  a  faint  trace; 
60  a  moderate  amount ;  and  24  a  large  amount.  These  case.s  were 
referred  to  the  Pediatric  Department  and  practically  all  cleared  up 
with  no  treatment  whatsoever.  There  were  3  cases  of  acute  nephri- 
tis in  one  family.  One  of  the  children  had  had  his  tonsils  and 
adenoids  removed  2  years  previous,  but  some  of  the  tonsillar  tissue 
still  remained.  After  the  removal  of  the  remaining  tissue  the 
nephritis  cleared  up.  In  the  other  two  members  of  the  family  the 
acute  hemorrhagic  nephritis  followed  diphtheria.  In  one  of  these 
the  nephritis  did  not  clear  up  after  the  removal  of  the  tonsils  and 
adenoids.  In  2  cases  sugar  was  present  in  the  urine ;  one  a  slight 
trace  and  the  other  a  considerable  amount.  These  cleared  up  under 
treatment. 

The  home  pre-operative  preparation  of  the  patient  consists  in 
giving  the  child  a  catharic  on  the  afternoon  before  the  operation. 
In  the  evening  a  light  supper  is  permitted.  Nothing  by  mouth  is 
allowed  on  the  morning  of  the  operation.  Most  of  the  cases  received 
1-200  gr.  scopolamin  by  mouth,  about  45  minutes  before  the  opera- 
tion. 

There  were  in  the  3,000  cases,  2785  which  were  done  under  gen- 
eral anesthesia  and  215  under  local.  The  ages  of  the  patients  done 
under  general  varied  from  3  to  26  years ;  while  those  operated  under 
local  anesthesia  ranged  from  15  years  upward.  Ether  was  the  anes- 
thetic most  frequently  employed.  Some  few  cases  were  done  under 
ethyl  chloride,  and  those  performed  by  the  author  under  nitrous 
oxide  and  oxygen.  For  local  anesthesia  procain  (novocain)  with 
adrenalin  chloride  was  used.  The  procain  varied  in  strength  from 
Yi  to  10  per  cent.  In  none  of  the  cases  either  under  local  or  general 
anesthesia  did  any  fatality  occur.  In  the  great  majority  of  the  cases, 
both  local  and  general,  the  guillotine  operation  was  performed — 
either  a  Sluder  or  Sluder  hemostatic  instrument,  devised  by  Dr. 
Walker  or  the  one  modified  by  author  being  employed.  In  some  cases 
relatively  speaking,  it  was  necessary  to  use  a  snare  to  remove  pieces 
which  were  not  enucleated  with  the  greater  part  of  the  tonsil.  A 
few  cases  done  under  local  anesthesia  were  operated  by  dissection 
method. 
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In  13  cases,  or  4-10  of  1  per  cent.,  it  was  necessary  to  suture 
at  the  time  of  operation  because  of  bleeding.  In  another  13  cases,  or 
4-10  of  1  per  cent.,  was  there  post-operative  hemorrhage.  In  one 
of  these  cases  the  bleeding  came  on  six  days  after  operation;  and  in 
another  on  the  7th  day.  Both  of  these  cases  were  operated  on  the 
same  day. 

One  case  of  hmg  abscess  developed  in  a  young  lady  of  26  years 
of  age  who  refused  to  have  the  operation  done  under  a  local  anesthetic. 
Some  time  previous  she  had  had  an  active  pulmonary  tuberculosis 
which  had  become  arrested.  Ten  days  after  the  tonsillectomy  she 
went  back  to  her  work,  but  was  admitted  to  the  hospital  2  days  later. 
This  is  the  only  case  of  lung  abscess  which  appeared  in  the  series. 

There  were  2  cases  of  acute  bronchitis,  following  the  removal  of 
tonsils  and  adenoids,  one  coming  on  5  days  after  the  operation,  and 
the  other  in  two  weeks.  One  could  scarcely  say  that  the  last  was  due 
in  any  way  to  the  operation.  There  were  4  cases  of  lobar  pneumonia 
appearing  1  in  2  days,  1  in  5  days,  1  in  one  week,  and  1  in  20  days 
after  operation.  All  of  these  cleared  up  with  no  further  compHca- 
tions.  In  these  cases  we  do  not  feel  that  the  pneumonia  is  due  in 
each  instance  to  the  anesthetic  or  operation  itself,  but  is  partly  due  to 
the  fact  that  the  patients  are  taken  home  the  same  day  on  which  they 
are  operated,  and  very  often  the  home  is  anything  but  satisfactory. 
In  every  large  city  there  should  be  a  hospital  devoted  to  eye,  ear, 
nose  and  throat  work  exclusively.  There  is  such  a  demand  for  beds 
in  our  general  hospitals,  that  these  cases  cannot  receive  the  proper 
hospital  care  which  should  be  theirs.  Until  such  hospitals  are  opened, 
we  must  look  for  more  complications  following  tonsillectomies  than 
normally  would  occur. 

Four  cases  of  acute  suppurative  otitis  media  developed  very 
shortly  after  the  removal  of  the  tonsils  and  adenoids.  In  4  cases 
the  uvula  was  removed  unintentionally.  In  36  cases,  or  1.2  per  cent, 
either  one  or  more  of  the  pillars  were  damaged,  some  being  cut, 
others  being  partially  removed,  while  others  were  entirely  removed. 
The  right  posterior  pillar  was  the  one  most  frequently  injured.  In 
3  cases  it  was  necessary  to  remove  the  adenoids  a  second  time.  Ten 
of  the  cases  operated  had  had  previous  tonsillectomies  elsewhere. 

Of  the  3,000  cases  operated,  in  121,  or  4  per  cent.,  was  there 
some  tonsil  tissue  not  entirely  removed.  This  occurred  in  106  of  the 
cases  operated  under  general  anesthetic,  and  in  15  of  the  cases  under 
local.  The  left  lower  pole  was  the  site  where  most  frequently  the 
remaining  portion  of  the  tonsil  was  located. 
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In  one  case  both  nephritis  and  puhnonary  tuberculosis  appeared 
not  long  after  the  operation. 

We  feel  that  these  results  are  not  so  discouraging  inasmuch  as 
there  were  43  different  operators,  of  varying  ability. 

In  concluding  we  think  that  the  routine  outlined  above  with 
the  careful  examination  of  face,  neck,  nose,  tonsils,  adenoids,  uvula, 
palate,  tongue,  teeth,  ears,  thyroid,  thymus,  lungs  and  heart  in  addi- 
tion to  urinalysis  and  blood  clotting  time  is  a  good  one  to  follow  out. 

My  sincere  thanks  are  due  to  the  various  members  of  the  Ear, 
Nose  and  Throat  Out  Patient  Department  Staff,  and  to  the  Social 
Service  Department  of  St.  Vincent  Charity  Hospital  for  their  active 
and  enthusiastic  cooperation  in  these  3,000  cases. 

DISCUSSION. 

Dr.  George  L.  Richards,  Fall  River.  In  regard  to  end  results:  all 
children  with  chorea  should  have  the  tonsils  out,  the  results  are  nearly 
always  good.  In  cardiac  cases,  the  children  with  rheumatism  do  not 
always  have  good  results  from  tonsillectomy,  but  as  a  rule  it  is  an 
advantage.  In  regard  to  the  mode  of  procedure,  after  the  tonsil  has 
healed  you  can't  tell  by  what  technic  it  was  done.  As  to  the  stay  in  hos- 
pital, the  child  should  be  brought  in  the  night  before,  because  instructions 
are  not  carried  out  properly  at  home.  There  is  objection  to  this  in  the 
hospital  but  it  is  beneficial  to  the  child.  The  hospital  is  for  the  patient 
and  not  for  the  trustees.  The  child  should  not  go  home  before  it  is 
fit  to  do  so.  Some  children  show  a  considerable  reaction  to  the  opera- 
tion and  this  question  demands  attention  as  much  as  do  the  instruments 
and  the  technic. 

Dr.  Wolff  Freudenthal,  New  York :  Were  t'here  no  fatal  cases 
in  the  3000  operations?  I  hear  of  cases  but  I  don't  read  of  them.  They 
do  occur  in  Manhattan,  Brooklyn  and  Chicago,  and  I  should  like  to 
know  something  about  these  fatalities.  It  is  a  good  plan  to  bring  the 
children  in  the  night  before,  but  we  can't  do  it  always.  I  had  one 
accident.  The  child  stopped  breathing  on  the  'table.  I  went  with  my 
finger  in  the  larynx  and  found  a  large  piece  of  orange  that  the  mother 
had  given  the  child  half  an  hour  before. 

Dr.  J.  M.  Ingersoll,  Cleveland,  O.  The  end  results  depend  on  the 
number  of  patients,  and  the  number  of  men  who  do  the  operations, 
because  the  work  is  distributed  among  a  number  of  operators.  This 
paper  showed  unusually  good  end  results  all  the  way  through.  I  am 
surprised  at  the  small  number  of  diphtheria  carriers  found.  I  thought 
the  percentage  was  higher.  I  think  if  you  operate  you  get  rid  of  the 
carrier  element.  I  believe  the  majority  of  cases  of  chorea  come  from 
tonsil  infection,  and  many  heart  cases  come  from  systeimic  infection  due 
to  the  tonsils,  so  that  a  large  percentage  of  these  should  be  benefitted 
by   tonsillectomy. 

Dr.  H.  Beaman  Douglas,  New  York.  At  the  Post  Graduate  Hospital 
in  New  York  there  are  a  great  number  of  operators  and  many  of  them 
are  unskilled.  In  regard  to  the  appearance  of  the  throat  and  the  func- 
tion afterwards  in  relation  to  the  operation  done,  I  believe  it  does 
depend  on  the  kind  of  operation.  I  think  the  Sluder  operation  produces 
the  maximal  contraction  afterwards  with  ankylosis  in  the  pillars.  For 
this   reason  I  have  dropped  the  Sluder  operation  and  its  modifications. 
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There  is  the  same  objection  to  the  use  of  the  Beck-Mueller  snare.  I 
believe  the  operation  under  general  anesthesia  gives  the  best  result,  so 
far  as  function  is  concerned,  I  have  never  seen  interference  with  function 
after  a  good  operation,  but  I  have  seen  tw^o  thirds  of  the  soft  palate 
taken  awray  by  a  poor  operator. 

Dr.  L.  W.  Dean,  Iowa  City.  What  influence  can  removal  of  infection 
of  the  upper  respiratory  tract  have  upon  chronic  nephritis?  I  have 
seen  miraculous  results  happen  in  cases  of  acute  nephritis  from  removal 
of  tonsillar  and  paranasal  sinus  infection,  but  never  one  instance  in 
wliich  chronic  nephritis  was  benefitted. 

Dr.  E.  V.  Hubbard,  New  York  City.  I  must  disagree  with  Dr. 
Douglas,  many  thousands  of  operations  are  done  by  the  Sluder  technic 
and  also  by  the  snare  method,  and  I  think  the  Sluder  method  causes 
less  deformity  than  any  other  type. 

Dr.  S.  H.  Large  (closing)  I  want  to  agree  with  Dr.  Richards 
in  a  hospital  of  300  beds,  it  is  hard  to  get  three  or  four  for  tonsil  cases. 
We  do  15  to  25  tonsillectomies  in  a  morning,  and  it  would  be  hard  to 
get  that  number  of  beds.  Poor  patients  come  the  same  day  but  the 
pr.vate  patients  are  brought  in  the  day  before.  We  are  very  much 
handicapped  for  lack  of  beds.  No  city  needs  a  special  hospital  more  than 
Cleveland  does.  Dr.  Ingersoll  asked  about  diphtheria  carriers,  we  only 
found  one  among  two  hundred  patients.  We  found  a  number  of  cases 
with  pseudo  bacilli,  but  these  cases  have  not  the  true  Klebs  Loeffler 
organisms.  In  regard  to  technic,  I  think  it  is  the  operator,  not  the 
operation  that  counts  in  the  result.  In  regard  to  singers,  we  do  not 
remove  tonsils  in  the  throats  of  singers  without  very  good  reason.  In 
regard  to  Dr.  Dean's  question,  I  mentioned  albuminuria,  not  nephritis. 
These    cases    clear   up. 


SURGERY     OF     THE     FRONTAL     SINUSES;     A     NEW 
MODIFIED  KILLIAN. 

By  CHARLES  T.    PORTER,   M.   D.,   Boston,   Mass. 

The  name  Modified  Killian  has  l)een  more  abused  than  any  other 
title  in  surgery.  Moreover  the  distinction  between  the  modified  and 
the  complete  KilHan  is  not  generally  made.  Practically  all  external 
operations  on  the  frontal  sinus  where  attempts  have  been  made  to 
remove  the  floor  or  enlarge  the  nasofrontal  duct  have  been  called 
Killians  or  Modified  Killians  indiscriminately. 

A  brief  description  of  these  operations  may  not  be  inappropriate 
at  this  point. 

In  the  complete  Killian  the  entire  front  face  and  partitions  of  the 
sinus  are  removed  as  well  as  the  floor,  only  the  bridge  being  left. 
This  is  an  obliterating  operation  attended  by  considerable  postoper- 
ative deformity  in  all  cases  even  those  with  very  small  sinuses. 

The  modified  Killian  as  introduced  in  this  country  by  Dr.  H.  P. 
Mosher  in  1907  differs  from  the  complete  operation  in  that  the  entire 
front  face  of  the  sinus  is  not  removed.  An  oval  or  semicircular 
opening  is  made  above  the  upper  rim  of  the  orbit  only  large  enough 
to  work  through  comfortably. 

In  both  of  these  operations  an  incision  through  the  brow  and 
extending  down  on  the  side  of  the  nose,  is  made  to  the  periosteum. 
The  skin  and  subcutaneous  tissues  are  elevated  and  the  periosteum  is 
then  incised  in  two  places.  The  upper  incision  is  made  parallel  to  and 
above  the  superior  orbital  margin.  The  lower  is  curved  and  is  made 
over  the  ascending  process  of  the  superior  maxilla,  the  upper  end 
being  below  and  parallel  to  the  inner  end  of  the  upper  incision  and 
separated  from  it  by  the  width  of  the  bone  to  be  left  as  the  bridge. 
If  the  floor  of  the  frontal  is  removed  this  lower  cut  must  extend  as 
far  laterally  as  the  upper  one. 

Closure  is  accomplished  by  a  single  line  of  interrupted  sutures  or 
skin  clips,  with  usually  a  small  drain  in  the  upper,  inner  angle  of  the 
wound. 

Frontal  sinuses  vary  greatly  in  shape  and  size  and  may  be 
divided  roughly  into  small  and  large  sinuses.  It  is  with  the  latter 
group  that  we  have  to  deal  in  the  majority  of  cases  that  come  to  opera- 
tion. The  small  sinuses  more  often  respond  to  the  less  radical  pro- 
cedures classed  under  the  heading  of  intranasal  drainage.     They  sel- 
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dom  require  more  than  the  removal  of  the  anterior  end  of  the  middle 
turbinate  and  curetting  of  the  anterior  ethmoid  cells.  Further  intra- 
nasal operating  such  as  rasping  the  nasofrontal  duct  is,  I  am 
convinced,  a  procedure  which  more  often  than  not  defeats  its  ow^n 
purpose. 

The  large  frontal  is  of  two  types,  that  with  extensive  frontal 
prolongations  and  small  or  shallow  orbital  extensions,  and  that  in 
which  the  orbital  portion  is  greatly  developed.  Not  infrequently, 
however,  both  formations  are  present  in  the  same  sinus. 

From  the  above  observations  one  may  readily  see  the  importance 


No.    1.      Specimen   of  Large   Frontal   with    Extensive    Orbital   Prolongation. 


of  good  X-Ray  plates.  An  exposure  in  the  Water's  position  will 
give  accurate  information  as  to  the  extent  of  the  orbital  prolongations 
of   the  frontals  and   ethmoids. 

In  describing  the  modified  Killian  as  I  have  used  it  in  operating 
thirty  sinuses  I  will  first  mention  the  preparation  of  the  operative  field. 
With  the  patient  in  the  sitting  or  semi-recumbent  position  the  skin 
over  the  operative  field  is  prepared  with  iodine  and  alcohol,  the  eye 
being  first  flushed  with  sterile  olive  oil  and  covered  with  a  gauze  pad. 
The  eye-brow  is  trimmed  close  with  scissors  or  may  be  shaved. 
The  head  and  face  are  next  draped  with  sterile  towels  leaving  only 
the  half  of  the  face  on  the  side  to  be  operated  exposed.     Ether  is 
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given  through  a  mouth  tube  and  a  postnasal  plug  is  used  in  all  cases. 
The  skin  incision  is  made  starting  over  the  flat  surface  of  the 
ascending  process  of  the  superior  maxilla  about  6  mm  below^  the 
inner  canthus,  extending  upward  and  slightly  inward  through  a  point 
about  half  way  between  the  inner  canthus  and  the  mid  line  of  the 
bridge  of  the  nose,  then  joining  the  inner  end  of  the  eyebrow.  From 
this  point  the  incision  follows  the  eyebrowf  outward  as  far  as  the 
lateral  limit  of  the  sinus.  Cross  cuts  are  made  at  several  places  as 
markers  to  facilitate  accurate  coaptation  of  the  skin  edges.  The 
reason  for  starting  the  incision  mesially  is  that  the  attachment  of  the 
skin  is  firmer  than  at  the  outer  end  of  the  eyebrow,  and  there  is  less 
likelihood  of  its  rolling  under  the  knife  and  causing  a  ragged  cut. 
There  is  less  interference  with  the  circulation  of  the  upper  lid  and 


No.   2.     Orbital  Prolongations   with   Partitions. 


less  chance  of  resu'lting  ptosis  if  the  incision  is  made  as   near  the 
upper  edge  of  the  eyebrow  as  possible. 

The  incision  in  the  periosteum  is  one  of  the  important  points 
of  difference  between  this  operation  and  the  classical  modified 
Killian  in  that  a  single  incision  is  made  and  no  periosteal  bridge  is 
left.  This  incision  starts  at  the  same  point  as  the  skin  incision  and 
follows  it  up  to  the  inner  angle  of  thel  supra-orbital  ridge.  From 
this  point  it  arches  upward  and  outward  four  or  five  m.  m.  above 
the  skin  incision  at  the  highest  point  to  end  at  the  same  point  as  the 
outer  end  of  the  latter.  This  arching  of  the  periosteal  incision  allows 
a  greater  exposure  of  the  front  face  of  the  sinus  than  would  be  the 
case  if  it  were  straight. 
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The  soft  tissues  with  the  periosteum  are  now  elevated  and  the 
front  wall  of  the  sinus,  the  supra-orbital  ridge,  the  floor,  the  lachrymal 
bone  and  orbital  plate  of  the  ethmoid  are  exposed.  It  is  necessary 
to  use  extreme  care  in  separating  the  periosteum  from  the  bone  at 
the  point  of  attachment  of  the  pully  of  the  superior  oblique  muscle  as 
it  is  very  easy  to  get  a  tear  at  this  point.  In  case  the  supra-orbital 
nerve  lies  in  a  foramen  instead  of  a  notch  it  is  necessary  to  free  it  by 
chiseling  away  the  lower  border  of  the  foramen  before  the  entire  floor 
can  be  exposed. 

The  upper  opening  into  the  frontal  sinus  is  made  or  started  with 
the  Killian  grooved  chisel  and  is  finished   with  a  Kerrison  punch. 


Xo.   3.     Same  as   No.   2   from  a  different  angle. 

This  opening  is  made  roughly  the  shape  of  a  clover  leaf  with  three 
or  four  lobes,  depending  on  the  shape  and  size  of  the  frontal  portion 
of  the  sinus.  The  spicules  of  bone  between  the  lobes  prevent  a 
falling  in  of  the  periosteum  and  soft  tissues  after  closing,  thereby 
tending  to  minimize  deformity  and  also  preventing  blocking  of  this 
most  important  portion  of  the  sinus  by  the  soft  tissues  adhering  to 
the  posterior  wall.  This  opening  allows  ample  room  for  cleaning 
out  the  diseased  lining  membrane  and  partitions. 

The   lower   opening  through   the   ascending   process,   lachrymal 
bone   and   floor   is   made   by   first   breaking   through   the   lachrymal 
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groove  with  a  chisel  or  dissector  after  carefully  elevating 
the  periosteum  and  lachrymal  sac.  Next  a  small  Kerrison  punch  is 
introduced  and  the  surrounding  bone  bitten  away.  This  method  of 
opening  into  the  anterior  ethmoid  region  is  much  easier  than  chiseling 
through  the  hard  ascending  process  with  the  angular  chisel. 

The  ethmoid  labyrinth  can  now  be  exenterated  to  the  extent  found 
to  be  necessary,  by  a  combination  of  the  external  and  intranasal 
methods. 

Following  this  the  floor  of  the  frontal  is  removed  to  the  extreme 


The   Operation.      1.     Heavy   line   skin    incision.      2.      Dotted    line   upper    position 
of    periosteal    incision. 

limit  of  the  lateral  and  orbital  prolongations,  the  orbital  contents 
being  carefully  retracted  by  a  Killian  retractor. 

Thorough  removal  of  the  floor  of  the  prolongations  with  oblitera- 
tion of  this  portion  of  the  sinus  is  probably  the  most  important  step 
in  the  entire  operation.  Nearly  all  of  the  failures  of  previous 
operations  in  my  series  of  cases  were  due  to  incomplete  removal  of 
the  floor  of  the  orbital  prolongations. 

There  are  frequently  orbito-ethmoid  prolongations  extending 
behind  the  frontal.     These  can  be  made  out  by  a  careful  study  of  the 
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X-Ray  plate,  by  careful  search  with  an  olive  tipped  probe,  and  by 
inspection  of  the  roof  of  the  orbit.  The  pus  and  membrane  filled 
extensions  show  up  as  darker  areas  than  the  surrounding  bone  when 
examined  with  a  strong  light.  In  the  frontal  portion  of  the  sinus 
the  partitions  are  broken  down  and  the  lining  membrane  thoroughly 
curetted  out.  The  sinus  is  then  loosely  packed  with  iodoform  gauze 
strips  about  1  c.  m.  in  width,  the  ends  protruding  from  the  nostril, 
the  ethmoid  labyrinth  is  packed  separately. 


Tlie    Operation.     Showing    periosteal   flap    turned    down    and    cloverleaf    opening 
in   bone. 


The  wound  is  closed  by  two  layers  of  interrupted  sutures,  No.  1 
chromicized  cat  gut  being  used  in  the  periosteum  and  horse  hair  or 
silk  in  the  skin.  No  drain  is  left  in  the  external  wound.  A  pressure 
bandage  is  firmly  applied  over  a  gauze  dressing  the  eye  being  first 
covered  with  a  sterile  eye  pad.  This  dressing  is  changed  at  the  end 
of  24  to  36  hours  and  the  nasal  packing  is  usually  removed  at  the  same 
time.     The  patients  show  very  little  evidence  of  surgical  shock  and 
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are  usually  sitting  up  on  the  second  day.  The  skin  sutures  are 
removed  on  the  third  day.  The  after  treatment  is  practically  nil. 
If  there  is  a  tendency  to  too  much  reaction  and  the  drainage  becomes 
blocked  it  is  reestablished  by  the  use  of  a  weak  solution  of  cocaine 
and  adrenalin.     Douching  is  rarely  done. 

In  only  one  case  of  the  series  did  primary  union  fail  to  take 
place.  This  case  was  luetic  and  pus  developed  in  the  inner  angle  of 
the  wound  on  the  fourth  day.  The  periosteum  did  not  give  way  and 
very  little  deformity  resulted. 

Of  the  twenty  five  (25)  cases  operated  by  this  method  five  were 
bilateral.  Four  were  incised  on  both  sides.  The  routine  procedure 
was  carried  out  and  the  partition  between  the  sinuses  and  the  upper 
part  of  the  nasal  septum  removed.  It  was  thought  necessary  in  the 
fifth  case  to  incise  the  left  side  only  there  being  no  extensive  orbital 
prolongation  on  the  right.  The  partitiort  between  the  sinuses  was 
necrotic  and  was  thoroughly  removed  along  with  part  of  the  nasal 
septum.  Fifteen  of  these  cases  have  been  under  observation  for 
from  one  to  four  years.  In  spite  of  infections  ranging  from  ordinary 
head  colds  to  influenza  there  has  been  no  return  of  frontal  sinus 
symptoms  requiring  reoperation.  One  case  had  swelling  of  the  upper 
lid  and  region  of  the  scar  on  two  occasions  after  exposure  to  extreme 
cold  but  quieted  down  without  more  treatment  than  simply  staying 
in  doors.  One  patient  complained  of  diplopia  lasting  about  ten  days 
after  the  operation.  The  only  fatality  was  a  case  that  two  days  after 
the  operation  developed  a  hemolytic  streptococcus  throat,  general 
septicemia,  infectious  arthritis  and  finally  meningitis.  He  died  seven 
days  after  operation.  Autopsy  showed  no  dehiscence  in  the  bone. 
I  have  not  found  it  necessary  to  do  a  complete  Killian  except  where 
previous  operative  interference  made  the  modified  procedure  im- 
possible. 

In  comparing  this  operation  with  the  classical  modified  Killiaiji 
I  would  emphasize  the  following  advantages : 

First  the  single  incision  in  the  periosteum,  virtually  amounting 
to  a  periosteal  flap,  which  allows  the  wound  to  be  closed  in  two  laver- , 
whereas,  in  the  old  method  of  two  incisions  with  the  periosteal  bridge, 
separate  closure  was  impossible. 

Secondly,  no  less  important  than  the!  above,  is  the  clover  leaf 
opening  in  the  bone  as  compared  with  the  oval  or  semicircular.  The 
deformity  caused  by  the  falling  in  of  the  soft  tissues  and  the  frequent 
blocking  by  their  adherence  to  the  posterior  wall  of  the  sinus  are 
avoided. 

I  venture  to  present  these  new  modifications  hoping  that  in  the 
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future  sufficiently  radical  surgery  will  not  be  delayed  through  fear  of 
deformity  and  that  a  higher  percentage  of  cures  will  be  obtained  with 
less  disagreeable  reoperating. 


DISCUSSION. 

Dr.  Francis  P.  Emerson,  Boston.  In  regard  to  the  cosmetic  results 
in  these  cases,  one  would  hardly  know  an  operation  had  been  done. 
Whether  such  a  result  will  cure  the  cases  of  large  frontal  sinus  involve- 
ment and  also  w:hether  we  can  determine  from  the  X-ray  whether 
to  do  a  Killian,  I  don't  know.  Taking  the  two  positions,  antero  posterior 
and  the  Water's  position,  can  we  determine  whether  intranasal  methods 
would  or  would  not  cure  these  cases?  One  may  advocate  conservative 
methods  of  prolonged  treatment  after  taking  oflf  the  middle  turbinate, 
but  not  in  cases  with  extensive  orbital  prolongation.  Cases  with  in- 
volvement of  the  frontal  duct  and  orbital  fossa  can  be  confined  to  the 
orbital  fossa.  The  frontal  sinus  need  not  be  involved.  Personallv,  in 
doing  this  operation  I  have  never  yet  resorted  to  the  complete  Killian, 
obliterating  the  sinus.  One  case  with  a  large  sinus  was  operated  upon 
before.  The  septum  closed  up  and  a  week  ago  the  closure  was  removed 
and  drainage  reestablished.  The  patient  is  doing  better.  Whether  he 
will  recover,  I  don't  know.  I  do  not  know  whether  it  is  possible  to  keep 
drainage  open  within  the  nose  till  the  sinus  is  cured.  Sequestrae  are 
few  and  clear  up  in  a  few  weeks.  The  closure  within  the  nose  is  more 
serious. 

Dr.  J.  E.  MacKenty,  New  York.  I  understood  Dr.  Porter  to  say 
that  the  method  of  Killian  was  obliteration  of  the  frontal  sinus.  The 
operation  of  Killian,  as  I  used  to  do  it  in  the  early  days  was  to  open 
up  the  ethmoids,  obliterate  as  much  of  the  sinus  as  I  could  from  the 
upper  angle  down,  the  more  the  better.  The  trouble  was  that  the  nasal 
drainage  blocked  and  we  had  to  reoperate  and  do  a  deforming  operation 
to  cure  it.  This  operation  is  being  omitted  now  because  of  the  number 
of  recurrences.  I  am  glad  to  see  this  return  to  the  intranasal  method 
of  drainage.  In  the  small  sinus  there  is  not  much  deformity  from 
obliteration.  One  can  have  the  sinus  granulate  up  and  have  very  little 
deformity.  In  regard  to  interference  with  the  frontal  duct,  this  will  do 
harm.  There  are  two  points  to  remember,  one  the  depth  of  the  frontal 
sinus  floor.  If  you  have  a  very  deep  floor  you  will  get  intranasal 
drainage.  If  the  floor  is  shallow  the  intranasal  drainage  will  not  be 
of  use.  The  other  point  is  the  width  of  the  ethmoid,  with  a  wide  etlimoid 
you  have  a  good  chance  to  do  an  intranasal  operation.  I  be- 
lieve you  should  elevate  the  periosteum  without  perforating  it. 
When  the  flap  is  brought  back  it  should  include  periosteum  bringing 
the  trochlear  back  into  position.  I  think  this  method  of  removing  the 
frontal  portion  if  the  sinus  is  to  be  'maintained  opened,  will  give  access 
without  the  tissues  falling  in  and  producing  deformity.  Another  point 
is  that  removal  of  much  orbital  tissue  causes  falling  in  against  the 
septum  and  blocking.  The  cases  will  have  to  be  reoperated  for  blocking. 
Rasping  has  gone  out  of  use.  Any  interference  with  the  frontal  duct 
will   do   harm. 

Dr.  Perry  Goldsmith,  Toronto,  Canada :  I  don't  think  the 
X-ray  is  necessary  for  diagnosis  but  we  can  get  the  size  of  'the  sinus  by 
measuring  the  depth  and  width  of  the  orbital  wall  of  the  septum.  The 
wider  the  ethmoid  is  the  easier  it  is  to  drain.  Cases  keep  up  because 
of  disease  in  the  exit  or  of  the  floor  of  the  sinus.  In  some  cases  there 
may  be  edematous  mucosa  secreting  excessive  mucus  and  may  not  be 
improved  after  having  the  ethmoid  cleared  up.  In  regard  to  the  Killian 
I  have  only  operated  externally  3  times,  and  when  unable  to  get  in 
intranasally.     One  case  had  a  verj'  narrow  ethmoid.     I  knocked  the  cap 
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off  the  ethmoid  and  the  patient  recovered.  If  you  leave  no  more 
secretion  in  the  frontal  sinus,  it  is,  practically  speaking,  obliterated,  but 
if  it  is  moist,  it  is  noti  strictly  speaking,  a  cure.  But  the  patient  thinks 
he  is  cured.  If  you  clear  out  enough  membrane  to  let  the  air  in  nature 
effects  a  cure.  As  to  contraction  of  the  frontal  nasal  duct,  if  you 
bougie  these  cases,  leaving  the  bougie  in  a  half  hour,  it  keeps  the  duct 
open,  as  in  any  other  stricture.  In  regard  to  rasping,  the  frontal 
nasal  duct  is  tortuous,  and  if  you  break  the  ethmoid  cells  you  can  let 
the  air  in. 

Dr.  W.  W.  Carter,  New  York :  I  want  to  call  attention  to  two  or 
3  points  which  are  very  important:  first,  I  don't  believe  it  is  necessary 
to  do  as  complete  and  radical  operation  on  the  sinus  as  was  dtone  by 
Killian.  Removal  of  the  floor  is  not  necessary.  I  am  in  favor  of  rasping 
of  the  nasal  frontal  duct  if  the  rasping  does  not  injure  the  posterior 
wall.  I  make  a  small  opening  over  the  supra  orbital  ridge  enough  to 
probe  the  cavity,  take  out  pus  and  granulations,  and  get  complete  drain- 
age ;  by  making  this  small  opening  in  the  anterior  wall,  nature  will 
complete  the  cure.  Unless  there  is  excessive  orbital  prolongation  there 
is  no  need  for  radical  operation. 

Dr.  Harris  P.  Mosher:  I  take  great  pleasure  in  disagreeing  with 
Dr.  Carter ;  the  more  I  see  of  frontal  sinus  operation,  the  more  I 
have  to  assign  for  reoperation  of  cases  which  'have  been  done  by  other 
men.  I  think  thorough  removal  of  the  floor  of  the  sinus  is  essential. 
I  let  the  nasal  frontal  duct  alone.  Dr.  Goldsmith  has  had  better  luck 
with  strictures  than  I  have.  I  don't  agree  with  rasping  the  nasal  frontal 
duct,  to  make  a  crude  illustration,  I  tell  my  students  to  respect  the 
virginity  of  the  nasal  frontal  duct.  Dr.  MacKenty  says  the  Killian 
operation  is  the  last  resort.  In  a  large  sinus  the  modified  operation  has 
given  so  called  "cure"  or  relief  of  the  nasal  symptoms.  In  75  per  cent 
of  cases,  the  cases  that  recur  can  be  worked  upon  from  the  nose.- 

Dr.  Lewis  Coffin,  New  York.  I  think  if  he  did  the  Killian  operation 
promptly  and  did  it  well  he  would  get  a  cure.  I  have  had  many  cures  as 
a  result  of  the  Killian  operation.  I  believe  in  the  obliteration  of  the 
frontal  sinus.  If  you  can  call  to  mind  pictures  of  large  sinuses  with 
large  trabeculae  and  angles  for  hiding  the  disease,  and'  then  think  of 
that  little  clover-leaf  opening,  how  are  you  going  to  get  into  the 
different  parts  for  operation.  I  wish  the  speaker  had  given  us  a  four- 
leaved  clover,  it  would  have  given  us  a  better  opportunity  to  go  into  the 
angles  and  reach  the  disease  processes.  I  don't  believe  in  the  Killian 
operation  for  every  condition.  There  are  ten  cases  in  which  to  do  the 
intranasal  operation  for  every  one  in  which  the  Killian  is  necessary, 
but  when  you  have  necrosis  of  the  trabeculae  of  the  anterior  wall, 
showing  the  shaven  beard  appearance,  what  are  you  going  to  do?  There 
are  many  variations  of  disease  of  the  frontal  sinus  and  you  must  act 
accordingly.  If  you  have  an  ethmoid  'cell  as  large  as  the  frontal  s'inus, 
how  can  you  diagnose  it  by  the  X-ray?  You  can't  get  ^along  without 
the  X-ray,  but  I  have  operated  on  cases  where  the  X-ray  man  said  there 
was  no  frontal  sinus.  I  made  a  small  incision  and  found  that  the  pus 
was  so  dense  there  that  it  gave  an  appearance  of  bone  under  the  X-ray. 
I  then  went  in  on  the  other  side  and  found  there  was  no  frontal  sinus, 
so  I  was  fooled  both  times.  I  don't  believe  that  any  good  otologist 
would  stand  for  such  treatment  of  the  mastoid  as  we  give  the  frontal 
sinus.  If  the  grooves  are  full  of  polyps,  they  don't  drain  away.  Another 
point  is,  how  can  you  take  out  the  floor  of  the  ethmoids  without 
interfering  with  the  nasal  duct?  If  the  sinus  is  blocked  off  that  is  just 
where  the  trouble  is.  In  conclusion  I  would  say  that  there  are  no 
patients  as  pleased  with  the  result  as  that  class  is  which  you  have  cured 
the   frontal   sinus   by   radical  operation. 

Dr.  George  L.  Richards,  Fall  River.  I  agree  with  both  Dr.  Goldsmith 
and   Dr.   Coffin:   there   are   two   classes   of   cases:   one   mentioned   by   Dr. 
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Coffin  in  which  the  complete  obliteration  of  the  sinus  is  necessary  and 
in  which  you  had  better  keep  the  sinus  open  until  you  know  you  have 
obliterated  it  all.  Second:  there  is  another  class  of  cases  which  I 
operated  upon  in  the  pre-Killian  days,  and  nn  which  you  oan  enlarge 
the  frontal  nasal  duct,  put  in  a  drainage  tube  and  the  patients  get  well. 
I  believe  in  preserving  the  mucous  membrane  of  the  nose  if  you  can. 
The  operation   should   be  made   to   fit  the    patient. 

Dr.  H.  Beaman  Douglas,  New  York.  I  thought  the  Killian  operation 
had  been  given  up  by  everybody  except  Dr.  Coakley.  Dr.  Killian  himself 
lias   given   it   up. 

Dr.  Richards:  That  is  because  Dr.  Killian  is  dead. 

Dr.  Douglas:  I  accept  the  ammendment.  I  thought  it  was  because 
the  results  were  unsatisfactory.  There  were  many  reoperations  for 
recurrence.  There  was  constant  blocking  of  the  nasal  duct.  The  diffi- 
culty in  frontal  sinus  operations  is  to  maintain  drainage  except  at  the 
expense  of  the  ethmoid  cells.  If  the  cells  are  removed  you  can  cure 
the  sinus  as  far  as  the  symptoms  are  concerned.  The  operation  under 
consideration  is  no  better  and  no  worse  than  the  others.  The  Kuhn 
operation,  in  which  the  sinus  is  treated  like  the  mastoid  is  the  best 
operation    and    causes    fewer    recurrences. 

Dr.  C.  T.  Porter,  Boston,  (closing).  In  answer  to  Dr.  MacKemty, 
I  had  one  case  reoperated  for  adhesions  between  the  sinus  and  septum. 
In  answer  to  Dr.  Goldsmith,  I  do  not  advocate  this  operation  in  every 
type  of  case.  In  the  Killian  you  have  no  nasal  frontal  duct.  It  has 
been  removed.  In  reply  to  Dr.  Emerson,  I  ithink  the  intranasial  method 
for  curetting  the  ethmoid  cells  is  to  be  used  first,  and  if  infection  recurs 
you  can  do  the  radical  operation.  Some  of  these  cases  have  been 
operated  on  14  times  before  they  came  to  me,  by  various  types  of  external 
operation. 


THE  OTOLOGICAL  ASPECTS   OF   RECKLINGHAUSEN'S 
DISEASE. 

By  MAX  A.  GOT.DSTEIN,  M.  D.,  St.  Louis,  Missouri. 

During  the  examination  and  careful  functional  test  of  a  case  of 
rather  unusual  otologic  findings  recently  referred  to  me  by  Dr. 
Seldon  Cohn  of  Fulton,  Kentucky,  my  attention  was  directed  to  the 
meagre  oto-laryngologic  literature,  especially  American  literature, 
associated  with  this  class  of  cases.  My  conclusion  was  that  either 
the  otologic  findings  have  not  been  sufficiently  emphasized  in  these 
cases  or  that  our  American  otologic  colleagues  are  too  infrequently 
brought  in  contact  with  such  cases. 

Tumors  of  the  acoustic  nerve  constitute  a  rather  unusual  chap- 
ter in  cranio-pathology  and  are  observed  and  described  most  fre- 
c^uently  in  the  practice  of  the  highly  specialized  neurological  surgeon. 
The  monumental  work  of  Harvey  Cushing  on  "Tumors  of  the 
Nervous  Acousticus  and  the  Syndrome  of  the  Cerebello-Pontile 
Angle,"  is  the  most  complete  exposition  of  this  field  in  all  literature 
of  the  subject.  In  this  monograph  Cushing  reports  thirty-five  cases 
of  acoustic  tumors,  thirty  of  which  have  been  completely  verified. 
These  case  records  include  preoperative,  clinical  examination,  opera- 
tion, macroscopic  description  of  tumor  mass  and  po.st-operative,  his- 
tological findings  together  with  data  of  the  conduct  of  each  case. 

As  in  my  personal  experience  with  the  case  here  described,  it  is 
possible  for  a  patient  with  acoustic  nerve  tumor  to  present  himself 
first  to  the  otologist  for  examination,  for  as  indicated  by  Cushing 
and  others,  the  otological  findings  are  sometimes  the  earliest  evidences 
in  the  case. 

The  presence  of  an  acoustic  tumor  in  the  following  case  was 
revealed  to  me  rather  unexpectedly.  Following  the  ear  examination 
and  the  general  case-taking  the  data  presented  such  an  unfamiliar 
picture  that  I  suspected  some  neuro-pathology  of  central  origin  and 
referred  the  patient  to  Dr.  Ernest  Sachs  for  a  general  neurological 
examination.     I  have  incorporated  Dr.  Sachs'  findings  in  my  report. 

CASE  RECORD. 

Family  History:  Paternal  grandfather  died  of  pneumonia  at  age  of 
fifty-four;  grandmother  died  of  measles.  Mother  died  at  thirty-six  following 
operation    for   gallstones.      No   history   of    tuberculosis    or    insanity   on   either 
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maternal  or  paternal  side.  Maternal  grandfather  died  at  age  of  eighty-four 
of  old  age;  grandmother  was  about  sixty-two.  No  history  of  deafness  in  an- 
tecedents obtainable. 

Previous  Personal  History:  Normal  delivery,  breast-fed,  normal  early 
childhood.  Had  measles,  mumps,  whooping  cough,  several  attacks  of  malaria, 
none  of  them  of  long  duration.  Pneumonia  at  age  of  nineteen;  satisfactory 
recovery. 

About  five  years  ago  noticed  small  lump  on  left  side  of  neck  over  poste- 
rior border  of  sternomastoid  muscle  which  was  painless,  but  which  grew 
rapidly  in  size.  Small  painless,  movable  lumps  have  been  noticed  over  other 
parts  of  the  body,  notably  the  dorsal  surface,  the  third  phalanx  of  the  first 
finger  on  the  right  hand,  median  surface  of  right  arm,  two  and  one-half  inches 
above  elbow  joint  and  almost  directly  over  the  course  of  the  radial  nerve. 
Several  others  located  over  various  parts  of  body,  usually  on  the  tract  of 
some  of  the  major  nerves.  In  May,  1920,  the  tumor  on  the  left  side  of  the 
neck  was  removed  at  the  Presbyterian  Hospital  in  Memphis,  Tennessee,  by 
Dr.  Eugene  Johnson.  At  the  same  time  a  tonsillectomy  was  done.  About 
three  years  ago  noticed  that  right  ear  was  becoming  deaf.  This  progressed 
rapidly  so  that  it  was  necessary  to  use  left  ear  almost  entirely.  Shortly  after 
removal  of  the  tumor  on  the  neck  noticed  that  the  left  ear  was  also  becoming 
deaf.  This  deafness  has  been  progressing  until  about  a  year  ago  it  became 
impossible  for  him  to  hear  ordinary  conversational  voice  in  either  ear.  At 
no  time  has  there  been  pain  in  the  ears,  though  for  the  last  eighteen  months 
he  has  had  a  persistent,  low-pitched  tinnitus.  Occasional  recurrent  attacks  of 
sore  throat,  though  not  severe. 

Examination. 

Mouth:  Mucous  membranes  normal;  alveolar  arch  well  formed  and  oc- 
clusion fair.  Teeth  good  except  for  a  few  small  cavities.  Moderate  amount 
of  deposit  along  gingival  margins.  Tonsils  completely  injected,  especially 
along  the  lateral  margins.     Larynx  negative. 

Nose:  Mucous  membrane  redder  than  normal.  Septum  superior  thick- 
ening with  vomer  spur  to  the  right  which  impinges  on  the  posterior  portion 
of  the  right  inferior  turbinate.  Moderate  hyperplasia  of  left  inferior  turbi- 
nate filling  concavity  in  septum.  No  pus  seen  in  either  middle  meatus  or  by 
posterior   rhinoscopy.      Sinuses   apparently   negative. 

Ears:  Small  amount  of  cerumen  in  both  external  canals.  Both  ear  drums 
of  good  color,  luster,  though  both  are  slightly  retracted,  cone  of  light  present 
on  each  side.     Both  Eustachian  tubes  are  patulous. 

Functional  Test  of  Hearing. 

Normal  conversational  voice  heard  about  one  foot  from  each  ear.  Whis- 
per not  perceived.     Ingersoll  watch  heard  by  air  at  concha  on  each  side. 

Tuning  Forks:  Weber  lateralized  to  the  right.  Rinne  positive  on  each 
side.  Contra  C  and  and  Gross  C  forks  not  heard.  C  1  and  C  2  forks  are 
distinctly  heard  though  perception  for  C  3  fork  is  apparently  nil.  C  4  and  C  5 
forks  are  heard  when  fully  sounded.  A  rather  contradictory  finding  and  one 
corroborated  by  repeated  test  is  that  the  top  note  of  the  Galton  Whistle  at 
.5  is  plainly  heard  on  each  ear.  According  to  our  usual  evidences  in  such 
functional  tests  diminished  hearing  for  the  upper  forks  would  logically  in- 
clude a  diminished  perception  for  the  upper  scale  of  the  Galton  Whistle. 
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On  caloric  stimulation  no  reaction  was  obtainable  on  either  side.  The 
turning  test  with  patient  turned  as  rapidly  as  could  be  done  with  safety  pro- 
duced absolutely  no  sign  of  labyrinthine  stimulation.  No  spontaneous  nystag- 
mus or  vertigo.     Normal  past-pointing.     Romberg  negative. 

Tinnitus  bilateral,  intermittent  and  of  high  pitch.  No  vertigo.  Eustachian 
tubes  patulous.     Membrana  tympani  normal  in  color,  luster  and  plane. 

From  the  ear  findings  and  functional  tests  we  were  justified  in 
tlie  conclusion  that  there  was  some  defect  in  the  conducting  mechan- 
ism because  of  failure  to  hear  the  Contra  C  and  Gross  C  forks  in 
either  ear.  We  were  further  justified  in  the  assumption  either  that 
some  pressure  of  incomplete  character  beyond  the  ramus  cochlearis 
existed  as  attested  by  the  inability  to  hear  the  C3  fork  and  the  re- 
duced hearing  acuity  for  the  C  4  and  C  5  forks  but  the  completely 
normal  hearing  capacity  for  the  upper  scale  of  the  Galton  Whistle. 
Another  significant  factor  was  the  bilateral  character  and  symmetry 
of  the  functional  tests  both  for  acuity  and  for  defect  in  hearing. 

The  report  of  Dr.  Sachs  on  the  neurological  examination  of 
this  patient  follows : 

"December  29,  1922 
"Dear  Dr.  Goldstein : 

I  have  gone  over  O.  G.  whom  you  referred  to  me.  He  undoubt- 
edly has  an  early  case  of  Recklinghausen's  disease.  If  you  examine 
him  with  all  his  clothes  ofi^,  you  will  find  that  he  has  quite  a  number 
of  nodules  of  different  sizes  and  shapes  all  over  his  body.  He  has 
one  over  his  spine  high  up,  and  another  one  down  low  near  the  end 
of  the  sacrum.  He  also  has  several  on  his  arms.  All  these  nodules 
are  perfectly  characteristic  of  neurofibromata.  In  this  disease  the 
eighth  nerves  are  occasionally  affected.  It  so  happens  that  this  is 
the  third  case  I  have  seen  in  the  last  ten  days,  but  that  is  much  more 
frequent  than  we  usually  see  them.  He  gives  a  very  indefinite  his- 
tory of  intracranial  pressure.  I  am  having  X-ray  plates  taken  to 
see  whether  the  internal  auditory  mfeatus  is  enlarged  as  it  sometimes 
is  in  eighth  nerve  tumors.  His  eye  grounds  are  normal  and  the  ex- 
amination of  his  nervous  system  is  otherwise  entirely  negative. 

I  advise  taking  out  one  of  the  small  nodules  under  the  skin  and 
getting  a  microscopic  examination  to  establish  the  diagnosis.  The 
only  way  to  remove  the  eighth  nerve  tumors,  of  course,  is  by  opera- 
tion, but  it  is  impossible  to  say  beforehand  to  what  extent  the  eighth 
nerves  are  afifected  and  whether  the  removal  of  the  tumor  will  bring 
back  his  hearing. 

Thank  you  for  referring  this  very  interesting  case  to  me. 

Very  truly  yours, 
(Signed)  ERNEST  SACHS." 


90  MAX  A.    GOLDSTEIN. 

Gushing  states,  "Acoustic  tumors  apparently  arise  from  embry- 
onic tissue  rests  in  the  peripheral  end  of  the  nerve  and  their  growth 
may  possibly  be  influenced  by  such  elements  as  stroma,  local  infection, 
or  pregnancy.  They  appear  to  be  soniewhat  more  common  in  women 
and  more  often  on  the  left  side.  The  average  age  of  onset  has  been 
thirty-four  years ;  hospital  admission  and  operation  on  the  average 
date  four  years  later." 

In  twenty-five  out  of  the  thirty  cases  reported  by  Gushing  the 
inaugural  symptoms  were  auditory  and  thus  become  of  unusual  inter- 
est to  the  otologist  as  he  may  be  first  to  call  attention  to  their  presence. 

Gushing  further  emphasizes  the  fact  in  the  discussion  of  inau- 
gural auditory  manifestations  "that  there  are  two  divisions  of  the 
auditory  nerve  and  that  the  vestibular  branch  may  be  primarily 
involved,  so  that  symptoms  on  the  part  of  the  labyrinthine  apparatus 
often  precede  any  disturbances  to  hearing."  The  case  here  reported 
corroborates  this  observation  in  that  the  static  labyrinth  shows 
an  absolute  loss  of  reactions  while  the  acoustic  labyrinth  still 
shows  evidences  of  considerable  hearing. 

Isolated  acoustic  tumors  are  far  more  common  than  the  bilateral 
ones  and  far  more  easily  recognized.  Gushing  has  found  no  example 
of  a  bilateral  lesion  among  the  twenty-three  verified  cases  of  the 
series  reported  in  his  monograph.  Bilateral  deafness  would  appear 
to  be  a  necessary  clinical  evidence  of  a  bilateral  lesion  involving  the 
acousticus  no  matter  what  the  rest  of  the  clinical  picture  may  present. 

It  is  the  bilateral  acoustic  tumor  which  has  been  described  by 
von  Recklinghausen,  and  bears  his  name  (von  Recklinghausen's 
Disease),  as  that  of  multiple  neurofibroma  occurring  in  the 
skin,  peripheral  nerves,  spinal  nerves  and  of  the  ninth  and  tenth 
cranial  nerves  and,  as  especially  emphasized  here,  bilateral 
tumors  of  the  lacousticus  in  the  cerebello-pontile  angle. 

The  intention  of  this  paper  and  the  brief  report  of  the  case  of 
Recklinghausen's  disease  is  to  present  the  subject  to  the  otologist 
for  further  consideration  and  to  m|a,ke  him  mindful  of  the  fact  that 
these  cases  are  likely  to  occur  unexpectedly  in  the  course  of  his  usual 
or  unusual  functional  tests  when  minutely  carried  out. 

DISCUSSION. 

Dr.  Wells  P.  Eagleton,  Newark:  I  have  seen  one  case  of  this 
kind  and  have  preserved  the  double  specimen.  I  would  like  to  pubHsh 
the  photograph  in  the  Transactions.  Dr.  Goldstein's  story  corroborates 
my  original  notes.  The  patient,  a  girl,  had  attacks  of  deafness  of  the 
left  ear.  The  ear  is  now  completely  deaf,  with  noise  of  escaping  steam, 
wax  taken  from  the  ear  without  effect.  There  was  no  dizziness  but  a 
.history  of  nervousness  and  the  mother  says   the  girl  acts  at  times  as  if 
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she  were  crazy.  The  results  for  the  static  labyrinth  and  acoustic  nerve 
showed  that  she  had  an  acoustic  nerve  tumor.  I  told  the  mother  she 
had  a  tumor  and  should  be  operated  upon.  She  had  been  in  a  number  of 
clinics  and  had  been  treated  with  blowing  out,  but  no  one  had  taken  the 
trouble  to  make  a  thorough  examination.  She  was  sent  to  the 
City  hospital  but  they  didn't  want  to  operate  on  her.  She  then  went 
to  a  neighboring  city  with  a  large  neurological  department.  There  she 
was  given  salvarsan  intravenously  and  intraspinously.  She  returned  to 
us  2  years  later,  totally  deaf  in  both  ears,  with  labyrinthine  deafness. 
She  had  facial  paralysis  of  the  left  side  and  frank  symptoms  of  bilateral 
tumor.  I  said  the  woman  had  a  tumor  of  the  left  side  and  I  thought 
salvarsan  had  knocked  out  the  other  ear.  I  opened  the  posterior  fossa 
and  removed  tumor  from  the  left  side,  and  then  saw  a  great  mass  on  the 
other  side.  She  lived  a  while  and  then  died.  At  the  post  mortem  it  was 
found  that  the  tumor  on  the  other  side  had  largely  involved  the  cere- 
bellum.    There  were  two  major  tumors   and  multiple  little   tumors. 

What  can  we  do  for  these  cases?  When  I  saw  the  case  first  there 
was  appreciable  opportunlity  for  'benefit  of  the  patient.  She  had  no 
papilledema  and  the  tumor  could  have  been  removed  with  fair  chance  of 
recovery.  When  the  tumors  become  so  large  involving  the  cerebellum 
it  is  doubtful  whether  anything  can  be  done  except  decompression. 
It  is  up  to  us  to  recognize  these  cases  early.  Dr.  Fraser  thinks  we 
should  go  in  from  the  ear;  Dr.  Gushing  thinks  we  s'hould  enter  from 
behind  the  growth.  I  think  both  are  right.  If  the  cases  are  recognized 
early  we  can  do  something  through  the  ear,  if  not  we  must  go  in  from 
behind. 

One  great  thing  that  the  functional  tests  have  given  us  has  been 
the  recognition  of  increase  of  intracranial  pressure  at  an  early  date. 
That  is  the  most  important  factor  of  the  examination  of  the  static 
labyrinth.  Long  before  papilledema  is  present  there  are  signs  of  increased 
intracranial  pressure.  The  girl  was  totally  deaf  on  one  side,  with  no 
reaction  to  the  caloric  on  turning  tests.  She  certainly  had  a  tumor  on 
both  sides  but  I  think  ouq  tumor  was  far  ahead  of  the  other  because 
w'hen  one  ear  was  totally  deaf  and  had  no  functional  reaction  the 
other  ear  showed  that  she  heard  a  whisper  at  5  feet.  The  cold  caloric 
in  the  upright  position  failed  'to  give  response  in  the  vertical  canal,  but 
drawn  backward,  there  was  a  marked  reaction  in  the  horizontal  canal. 
That  depends  upon  the  cerebrospinal  circulation  being  stopped.  I  think 
it  is  in  our  power  to  pronounce  intracranial  pressure  months  and  years 
before  these  cases  are  recognized  by  the  eye  men.  That  is  the  most 
important  development  of  the  functional  tests  in  recent  years. 

Dr.  J.  S.  Fraser:  I  should  like  to  point  out  a  difficulty  in  the 
nomenclature.  We  have  two  diseases:  von  Recklinghausen's  disease  and 
Paget's  disease.  I  think  we  may  all  be  very  anxious  to  honor  the  people 
who  first  described  these  conditions,  but  it  would  better  if  the  disease 
were  named  according  to  its  pathological  manifestations.  I  think  such 
terms  as  osteofibrosis  or  ostitis  deformans  are  the  better  terms.  I  had 
not  recognized  this  multiple  neurofi1)romatosis  under  the  name  of  von 
Recklinghausen's  disease.  Professor  Thompson  who  has  done  the  most 
work  on  the  8th  nerve  says  that  this  is'  the  mildest  process  and  the 
first  changes  are  seen  there;  in  the  advanced  cases  there  is  involvement 
of  other  nerves.  I  have  never  found  general  neurofibromatosis  without 
8th  nerve  involvement.  With  regard  to  the  one  in  consideration,  these 
conditions  of  neurofibromatosis  appear  to  have  three  stages  :  first,  the 
otological  stage;  the  otologist  should  recognize  the  condition  by  the 
complete  deafness,  gradual  shrinkage  of  the  auditory  field  which  is 
characteristic  of  this  condition;  the  upper  tone  limit  is  lowered,  the  lower 
tone  limit  is  raised,  in  a  manner  which  is  comparable  to  the  shrinkage 
of  the  visual  field  in  certain  diseases.  There  is  also  onset  of  head'ache. 
Second :  the  tumor  starts  in  the  internal  meatus  at  the  junction  of  the 
medullated  distal  part  and  the  non  medullated  cranial  part.  The  tumor 
extends  to  the  cranial  fossa  and  intracranial  pressure  is  present.  It  is, 
however,  up  to  us  to  diagnose  these  cases  at  the  otological  stage.     I  can 
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understand  the  giving  of  salvarsan  because  the  condition  is  most  Hkely 
to  cause  unilateral  s3'mptoms  of  the  auditory  and  vestibular  apparatus 
as  in  specific  disease.  That  is  a  more  hopeful  diagnosis  than  that  of 
tumor.  Specific  disease  and  neurofibromiata  would  both  cause  these 
symptoms.  Dr.  Eagleton  has  spoken  of  the  friendly  controversy  betv^reen 
Dr.  Gushing  and  myself.  I  don't  pose  as  an  authority.  Quick  of  Utrecht 
has  operated  on  four  tumors  of  the  8th  nerve  in  the  early  stage  by  the 
translabyrinthine  route  without  operative  mortality.  Gushing  gets  these 
tumors  at  the  stage  of  general  surgery  or  neurosurgery,  and  performs 
a  very  successful  operation.  He  thinks  there  is  an  extension  into  the 
internal  auditory  meatus.  I  don't  think  this  is  an  extension.  I  think 
this  is  the  beginning  of  the  growth.  The  extension  is  into  the  cranial 
fossa.  The  difficulty  in  operating  is  in  dealing  with  the  facial  nerve. 
Tf  you  try  to  avoid  it  you  make  a  very  long  and  complicated  operation. 
It  is  difficult  enough  without  that  because  of  the  jugular  bulb.  I  think 
after  the  main  operation  you  had  better  prick  through  the  facial  nerve. 
You  have  done  the  damage  and  you  don't  worry  about  it  any  longer. 

Dr.  I.  Friesner,  New  York  :  I  cannot  add  very  much  information. 
I  have  seen  only  one  case.  Dr.  Haskin  and  Dr.  Dench  asked  me  what 
was  von  Recklinghausen's  disease,  and  I  remembered  this  one  case  which 
Dr.  Dench  also  had  seen.  This  was  a  young  girl  20  years  of  age  with 
symptoms  of  total  deafness  on  both  sides.  There  was  no  response  to 
caloric  or  rotation  tests.  On  the  right  side  she  had  cerebellar  signs, 
dysmetria  and  adiodochokineses.  With  the  cerebellar  signs  on  the 
right  I  supposed  there  was  tumor  on  the  right  side.  I  thought  disturbance 
on  the  other  side  was  due  to  pressure.  I  did  not  recognize  it  was 
multiple  disease.  This  girl  had  a  small  mass  in  the  right  temporal  muscle, 
and  also  on  the  little  finger  on  the  left  side.  These  were  almond  shaped 
and  rather  soft.  I  knew  it  was  not  a  lymph  node  and  I  called  attention 
to  these  two  masses.  The  neurological  service  investigated  and  found 
that  the  masses  were  neurofibromata.  The  neurological  diagnosis  in  this 
case  was  bilateral  tumor  of  the  8th  nerve.  One  tumor  was  removed. 
Ten  days  after  the  operation  she  died  of  edema  of  the  bulb.  At  post 
mortem  a  tumor  of  the  left  angle  was  also  found.  In  such  cases  the 
functional  tests  are  absolutely  essential.  To  attempt  to  treat  a  patient 
with  any  otological  condition  (except  a  suppurative  one)  and  with  dis- 
turbance in  hearing,  tinnitus  and  vertigo,  without  having  first  made 
complete  functional  tests,  is  a  crime.  I  agree  with  Dr.  Eagleton  that 
the  most  valuable  thing  which  has  come  to  us  recently  in  regard!  to 
functional  tests  is  the  ability  to  determine  intracranial  pressure  by  the 
loss,  or  partial  loss,  of  vestibular  irritability.  But  I  don't  believe  that 
the  loss  of  reaction  of  ithe  vertical  canals  on  one  side  is  due  to  the 
pressure  on  the  pons.  It  is  true  that  pressure  occurs  earlier  than  in 
tumors  in  the  cerebrum,  but  in  cerebral  tumors  loss  of  the  reaction  of 
the  vertical  canals  (if  one  excludes  pressure  of  the  ventricles)  is  in- 
crease of  general  intracranial  pressure.  I  think  the  otologist  has  means 
to  determine  these  cases  long  before  choked  disc  occurs  that  there  is 
increased  intracranial  pressure  and  that  is  the  most  valuable  sign. 

Dr.  Ewing  W.  Day,  Pittsburgh.  I  am  glad  so'me  of  the  other  members 
did  not  recognize  the  disease  under  this  name.  I  was  asked  to  open 
the  discussion,  but  I  said  I  had  never  heard  of  it.  In  the  case  mentioned 
by  Dr.  Goldstein  of  double  acoustic  tumor,  I  think  there  would  be  more 
difficulties    in    the   matter   of    diagnosis    than    with    a    unilateral   growth. 

Dr.  Shea  of  Memphis  presented  a  case  at  the  American  Academy  of 
Otolaryngology,  at  Washington,  two  years  ago,  and  the  question  arose, 
which  would  naturally  arise  with  double  acoustic  tumor,  viz:  how  would 
it  involve  both  ears.  What  lesion  is  there  that  would  involve  both  sides? 
The  probabilities  of  double  tumor  are  very  remote.  It  was  thought  at 
that  time  that  there  was  a  mid  brain  tumor  attacking  the  fibers  on  both 
sides.  I  believe  we  have  a  chance  now  to  eliminate  mid  brain  tumor  and 
pressure  in  this  way  and  that  will  imake  the  diagnosis  clearer.  If  you 
remember,  the  acqueduct   of   Sylvius   in   the   course   of   the  3rd   and  4th 
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ventricles,  runs  a  long  course,  and  a  mid  brain  or  cerebellar  lesion  would 
attack  this  acqueduct  above  the  fourth  ventricle  ,and  then  there  would 
be  blocking  up  and  internal  hydrocephalus.  With  the  long  course  of  the 
spinal  canal  in  the  spinal  column,  the  fluid  is  normally  subject  to 
oscillation  by  the  respiratory  movement.  It  falls  with  expiration  and 
rises  with  inspiration.  In  the  manometer  with  a  long  closed  tube  this 
is  quite  marked,  the  movement  being  from  one  half  to  one  c.  m.  If 
the  pressure  is  in  the  mid  brain  blocking  off  the  acqueduct  of  Sylvius  that 
oscillation  is  slight  depending  on  the  accessory  spinal  nerve  and  also  on 
the  heart  and  pulse.  If  it  is  blocked  off  the  spinal  fluid  rises  and  stands 
level;  if  it  is  free  you  will  see  oscillations.  This  has  been  tested  out  in 
several  cases  but  needs  further  study.  That  would  help  in  tumors  not 
situated  in  the  mid  brain  and  not  blocking  both  sides. 

Dr.  J.  J.  Shea,  Memphis,  Tenn.  When  I  reported  that  case  at  the 
Amierican  Academy  of  Otolaryngology  the  literature  then  contained  26 
cases  of  bilateral  tumor  of  the  acousticus.  We  have  now  heard  of  three 
more.  I  will  mention  the  symptoms:  A  young  girl,  a  student  at  the 
University  of  Arkansas,  a  very  intelligent  girl,  suffered  from  profound 
progressive  deafness.  We  had  her  hearing  tested.  There  was  no  res- 
ponse in  either  ear  or  by  bone  conduction.  She  appreciated  that  she 
was  turning,  by  the  other  senses,  but  there  was  no  reaction  to  the 
rotary  or  caloric  tests.  The  question  came  up,  how  could  she  have 
both  nerves  involved  at  the  same  time.  We  did  not  know  there  could  be 
tumor  of  both  nerves  and  we  thought  it  must  be  internal  hydrocephalus. 
We  tried  drawing  fluid  from  the  ventricle  and  putting  in  air.  We  took 
ventriculograms  and  also  X-rays  pictures,  the  latter  showing  the 
acoustics  flattened.  One  tumor  was  shown  blocking  both  nerves.  At 
operation  a  very  large  tumor  was  shown  on  the  left  side.  The  symptoms 
had  started  in  the  left  ear.  The  patient  went  bad  on  the  table,  so  a 
2  stage  operation  was  decided  upon.  She  died  after  two  days.  At  post 
mortem  there  were  9  intracranial  tumors,  one  of  the  8th  nerve  on  the 
right,  2  on  the  left,  and  others  in  various  parts  of  the  skull.  No  other 
tumors  were  anywhere  in  the  body.  That  is  different  from  the  usual 
form  of  Recklinghausen's  disease.  She  never  had  vertigo.  Perhaps 
both  nerves  were  affected  at  the  same  time  and  the  two  labyrinths  v.'ere 
balanced  by  equal  amount  of  disturbance.  Another  case  of  progressive 
nerve  deafness  on  both  sides  and  increasing  progressive  blindness,  the 
fields  did  not  show  anything  except  increased  edema  of  the  discs.  I 
have  pictures  of  this  case  showing  two  tumors  involving  the  two  8th 
nerves. 

Dr.  M.  A.  Goldstein,  (closing)  :  This  is  a  very  helpful  and  valu- 
able discussion  and  has  thrown  light  on  the  situation.  The  inter- 
esting pathological  point  is  the  selective  character  of  the  neurofibroma 
for  the  auditory  nerve  and  the  acusticus.  I  don't  know  whether  this 
is  based  on  any  histological  distinction  of  the  8th  nerve  structure.  In 
regard  to  Dr.  Day's  suggestion  that  a  mid  brain  tumor  might  be  responi- 
ble  for  bilateral  lesions,  that  is  not  born  out  by  post  mortem  findings 
of  the  morphological  character  of  these  tumors.  In  Cus'hing's  cases 
the  tumors  were  distinctly  on  both  nerves  and  the  mid  brain  and  pontile 
angle  were  free.  I  don't  think  a  unilateral  acoustic  tumor  is  so  easy 
to  diagnose  as  the  bilateral.  I  think  otologists  should  be  able  to  make 
valuable  contributions  in  these  cases. 


AN  ANATOMICAL  AND   X-RAY   STUDY  OF  THE   OPTIC 
CANAL  IN  CASES  OF  OPTIC  NERVE  INVOLVEMENT. 

By  LEON  E.   WHITE,   M.   D.,   Boston,   Mass. 

One  is  often  asked  why  one  person  out  of  many  having  infections 
should  lose  his  vision  while  others  escape,  and  why  one  person  should 
remain  permanently  blind  and  another  recover  spontaneously.  This 
paper  is  an  attempt  to  answer  these  queries. 

That  the  osseous  canals  normally  afford  great  protection  to  their 
neural  contents  cannot  be  doubted,  but  when  these  canals  become 
narrowed  and  the  enveloping  sheath  of  the  nerve,  or  the  nerve  itself, 
swollen,  the  unyielding  walls  may  cause  constriction  sufficient  to 
produce  atrophy.  While  this  fact  has  been  generally  recognized, 
the  size  of  the  canal  has  received  scant  attention. 

Piersol  gives  the  diameter  of  the  optic  nerve  as  from  3  to 
4  mm.  In  a  canal  of  4  mm.  therefore  only  a  moderate  swelling  would 
cause  a  pressure  so  severe  that  degeneration  of  the  nerve  would 
rapidly  ensue. 

The  importance  of  filming  the  optic  canal  to  determine  adjacent 
pathology  has  been  emphasized  by  van  der  Hoeve.  This  study  was 
undertaken  partially  to  substantiate  his  assertions  but  more  especially 
to  determine  if  there  was  any  relationship  between  the  size  of  the  canal 
and  the  vulnerability  of  its  contents.  Many  skulls  were  examined 
at  the  Harvard  Medical  School,  thanks  to  Doctor  Harris  P.  Mosher 
and  the  Anatomical  Department.  The  results  were  tabulated  and 
the  size,  shape  and  position  relative  to  pneumatization  were  noted. 
Roentgenograms  were  made  of  the  optic  canals  in  all  available  cases 
of  optic  nerve  involvement,  old  and  new,  to  determine  the  size  and 
shape  in  the  old  cases,  and  in  the  new  ones  to  also  ascertain  any 
evidence  of  pathology.  As  a  check  radiograms  were  made  of  twenty- 
five  supposedly  normal  individuals.  For  this  x-ray  work  I  am 
indebted  to  Doctor  A.  S.  Macmillan.  At  the  end  of  this  paper  are 
detailed  reports  of  fourteen  cases  numbered  from  35  to  49  to 
correspond  with  my  previous  reports. 

Van  der  Hoeve,  after  prefacing  his  remarks  with  the  apt 
statement  that  "the  diagnosis  of  an  existing  sinus  disease,  especially 
of  a  posterior  sinus  disease,  is  not  always  easy— we  may  say,  not 
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always  possible,  and  that  the  absence  of  any  sign  of  disease  inside 
the  nose  is  not  sufficient  to  exclude  sinusitis  from  the  diagnosis," 
goes  on  to  say  that  "we  happily  have  support  in  the  examination 
with  the  roentgenrays"  and  lays  especial  emphasis  on  the  value  of 
images  of  the  foramen  opticum.  "If  I  find  a  normal  foramen"  he 
continues,  "I  do  not  believe  the  canal  can  be  much  deformed,  but  care 
must  be  taken  not  to  misinterpret  a  picture,  the  result  of  wrong  po- 
sition." He  claims  that  the  great  advantage  of  the  method  lies  in  the 
examination  of  the  ethmoid  in  posterior  ethmoiditis  adjacent  to  the 
canal,  and  cites  a  case  of  retrobulbar  neuritis  and  choroiditis  which 
although  operated  upon  for  sinus  disease  several  times  was  not  cured 
until  diseased  posterior  ethmoid  cells  were  opened  which  were  discov- 
ered in  a  radiogram  of  the  optic  canal.  "Thus  we  see,"  he  says,  "that 
roentgen  photography  may  be  of  great  support  in  the  diagnosis  of 
sinus  disease  and  yet  there  are  cases  (he  wisely  adds)  which  are  not 
discovered  even  with  roentgenography."  In  concluding  this  phase  of 
his  paper  Van  der  Hoeve  well  says : 

"All  cases  must  be  submitted  to  x-ray  examination  by  a  radiologist  ex- 
perienced in  the  skiagraphy  of  the  nasal  sinuses.  But  even  x-ray  examination 
is  not  infallible  so  that  in  the  presence  of  serious  orbito-ocular  trouble  such 
as  optic  neuritis,  for  example,  the  only  satisfactory  method  of  excluding 
suppuration  of  the  sphenoid  and  posterior  ethmoid  cells,  the  sinuses  most  likely 
to  set  up  eye  disturbances,   is  to  open  them." 

Up  to  the  present  I  have  been  able  to  find  but  little  evidence  of 
pathology  adjacent  to  the  optic  canal  in  the  x-ray  plates.  Probably 
this  is  due  to  the  types  of  infections  responsible  for  the  neuritis  in 
the  cases  observed  since  this  study  was  commenced,  as  these  happened 
to  be  largely  from  tonsil  infection.  I  regret,  moreover,  that  I  cannot 
quite  agree  with  Van  der  Ho€ve  as  to  the  importance  of  finding 
purulent  sinusitis  adjacent  to  the  canal.  It  has  been  rarely  possible, 
in  my  experience,  to  discover  acute  infections  within  the  posterior 
sinus  by  the  x-ray,  while  in  the  chronic  cases  which  show  pathology 
in  the  film,  nature  has,  I  believe,  walled  ofif  the  infection  from  the 
nerve. 

The  important  thing  to  determine  in  a  study  of  the  optic  canal  is 
its  size  and  shape,  as  this  is  always  possible.  Adjacent  pathology 
while  always  sought  is  not  so  easy  to  determine  and  many  cases 
undoubtedly  require  surgical  interference  where  it  is  not  evident. 

The  average  diameter  of  the  optic  canal  is  given  by  Whitnall 
as  from  5  to  6  mm.,  while  Wilbrand  and  Saenger  give  the  average 
as  high  as  7  mm. 
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The  canals  were  measured  in  164  skulls. 

20  of  these  canals  were  6  mm.  in  diameter. 

90 5.5  mm. 

164    "       "         "         "     5 
20   "      "        "        "    4.5      " 

The  average  diameter  being  5.17  mm. 

The  5.5  and  6  mm.  canals  were  all  round  and  only  two  had  exten- 
sive pneumatization  about  them. 

Seven  of  the  164  canals  of  5  mm.  were  slightly  oval.  Four  were 
triangular  and  but  twelve  showed  extensive  pneumatization. 

Of  the  4.5  mm.  canals  (twenty  in  number)  twelve  were  oval  or 
flattened  at  the  top  and  practically  all  were  from  two-thirds  to  three- 
quarters  surrounded  by  pneumatic  sinuses. 

The  three  canals  of  4  mm.  were  all  oval  or  irregular.  Two  were 
nearly  surounded  by  pneumatized  sinuses.  The  third  was  in  a  very 
dense  skull  and  was  probably  due  to  hyperostosis. 

The  canals  were  usually  found  to  be  round  irrespective  of  the 
way  examined,  i.  e.,  by  holding  them  up  to  the  light,  by  the  fluoro- 
scope,  or  x-ray.  The  top  posteriorly  was  occasionally  flattened  and  in 
a  few  cases  the  canal  appeared  distinctly  oval  with  the  horizontal 
diameter  always  the  larger.  These  findings  differ  but  slightly  from 
the  description  given  by  Whitnall,  who  says : 

"The  anterior  opening  of  the  canal  is  oval  in  outline,  the^  central  part 
circular,  and  the  posterior  opening  generally  considerably  flattened  from  above 
downwards." 

I  only  occasionally  found  the  posterior  opening  flattened.  At  the  end 
of  Whitnall's  description  of  the  contents  of  the  canal  he  mentions  that 
"the  artery  is  embedded  in  the  dural  sheath  on  the  lower  and  lateral 
side  of  the  nerve,  and  ossification  of  the  fibrous  septum  between  them 
accounts  for  the  rare  abnormality  of  a  "doubled  optic  foramen." 
Three  of  these  double  optic  canals  were  found. 

The  hollowing  out  of  the  roof  of  the  canal  by  an  extension  of  the 
pneumatization  of  the  sphenoid  or  posterior  ethmoid  over  the  canal 
was  found  eight  times.  Pneumatization  of  the  bridge  of  bone  formed 
by  the  lateral  root  of  the  lesser  wing  of  the  sphenoid  which  separates 
the  canal  from  the  superior  orbital  fissure  was  noted  four  times. 
This  is  usually  found  where  the  canal  appears  triangular.  No  optic 
canal  was  discovered  entirely  surrounded  by  the  sphenoidal  sinus, 
although  there  is  such  a  specimen  in  the  Oxford  Collection.  Several 
however,  were  nearly  surrounded.  Early  in  the  measurements  it 
became    apparent    that    excessive    pneumatization    of    the    sphenoid 
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adjacent  to  the  canal  was  usually  associated  with  diminution  in  its 
caliber.  It  seems  that  extensive  pneumatization  encroaches  upon  the 
canal.    I  found  that  Schaeffer  had  remarked  as  follows  on  the  point : 

"If  the  root  of  the  lesser  wing  of  the  sphenoid  bone  is  partially  hollowed 
out,  the  optic  foramen  and  nerve  are  encroached  upon." 

The  vulnerability  of  the  contents  in  the  optic  canal,  practically 
surrounded  as  they  frequently  were  by  the  pneumatic  sinuses,  many 
times  led  me  to  ask  why  are  not  these  troubles  more  frequent  ? 
That  others  have  been  equally  impressed  let  me  quote  Skillern: 

"When  reabsorption  occurs  in  this  direction  the  sinus  encroaches  upon  the 
optic  nerve,  often  to  such  an  extent  that  the  nerve  comes  to  lie  almost  within 
the  sinus  cavity.  The  importance  of  this  anatomical  configuration  cannot  be 
overestimated,  especially  in  connection  with  ophthalmic  complications  resulting 
from  infection  of  the  nerve  through  inflammation  of  the  sinus  mucosa." 

Schaeffer  along  this  Hne  also  says : 

"When  the  lesser  wing  and  the  anterior  clinoid  process  are  partially 
hollowed  out,  the  sphenoidal  sinus  encroaches  upon  the  optic  nerve,  and  if  the 
pneumatization  is  extensive  the  nerve  lies,  in  a  sense,  within  the  cavity  of  the 
sphenoidal  sinus.  The  clinical  importance  of  this  relationship  cannot  be  over- 
estimated." 

The  thinness  of  the  bone  separating  the  inner  wall  of  the  optic 
canal  from  the  sphenoid  was  noticeable  in  many  specimens  and  in  a 
few  dehiscences  were  found,  but  as  these  might  have  resulted  from 
cleaning  the  skulls  it  was  thought  best  not  to  tabulate  them.  Suffice 
to  again  quote  Schaeffer  : 

"In  many  cases  the  nerve  and  vessels  are  separated  from  the  mucous 
membrane  of  the  sinus  by  the  merest  shell  of  bone.  Indeed,  osseous  dehis- 
cences may  be  present." 

The  size  of  the  optic  canal  in  infants  and  children  is  most 
instructive.  The  skulls  of  forty  still-born  infants  were  examined 
fluoroscopically.  Of  these  it  was  possible  to  make  out  the  canal  in 
twenty.  In  two  the  canal  was  oval,  and  in  the  rest  approximately 
round.    In  none  was  it  less  than  4^  mm.,  in  diameter. 

Thus  it  would  appear  that  the  diameter  of  the  optic  canal  at  birth 
is  nearly  of  adult  size,  but  very  short.  There  is  a  rather  close 
analogy  between  it  and  the  annulus  tympanicus.  The  canal  seems  to 
reach  adult  size  early  in  life  judging  by  measurements  obtained  from 
a  few  children's  skulls.  Of  six  canals  in  skulls  from  children  under 
three  years  four  were  round  and  two  slightly  oval  and  all  approxi- 
mately 5  mm.  in  diameter.  The  four  canals  from  skulls  of  children 
seven  to  eight  years  old  were  all  round  and  all  of  about  5  mm.  in 
diameter.  The  canals  did  not  appear  in  these  few  specimens  to  be  in 
very  intimate  relationship  to  the  pneumatic  sinuses.     Uniformity  in 
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the  radiograms  was  obtained  by  having  all  the  work  done  by  one 
radiologist  Dr.  Macmillan. 

Of  the  fifty  radiograms  of  the  optic  canal  in  the  normal  series 
five  were  slightly  oval,  i.  e.,  the  vertical  diameter  was  Yz  mm.  shorter 
than  the  horizontal.  Ten  appeared  oval  due  to  faulty  position.  The 
average  diameter  of  all  fifty  canals  irrespective  of  faulty  position 
was  5.35  mm. 

In  the  twenty-five  cases  with  optic  nerve  involvement  there  weni 
twenty-six  oval  canals  of  which  only  two  were  considered  as  due  to 
faulty  position.  This  makes  practically  50%  oval  as  against  10%  in 
the  normal  series.  Several  of  these  were  filmed  a  second  or  third 
time  in  an  endeavor  to  get  correct  positions.  In  ten  there  was  1  mm. 
difference  between  the  vertical  and  horizontal  diameters.  In  the 
ethers  about  i^^  mm.  In  nineteen  of  these  twenty-five  the  optic 
nerve  was  involved.  Of  the  twenty-four  remaining  canals  (i.  e. 
round  ones)  there  was  involvement  of  the  nerve  in  twelve.  In  the 
nineteen  oval  canals  with  optic  nerve  involvement,five  were  bilateral 
Twelve  were  operated  upon,  one  recovered  without  operation,  and 
in  the  other  where  there  was  no  operation,  there  was  no  improve- 
ment. Of  the;  ten  patients  with  round  canals  one  recovered  without 
operation,  six  had  intranasal  operations,  and  in  three  the  tonsils  were 
removed. 

The  measurement  of  the  optic  canal  on  the  x-ray  film  in  ten 
caees  (4-6-13-2.3-26-27-28-33-36-42)  showed  a  vertical  diameter  of 
4  mm.  or  less.  Two  of  these  (4-13)  were  not  benefited,  or  but 
slightly  by  operation.  One  had  complete  optic  atrophy  and  remained 
totally  blind.  This  case,  by  the  way,  had  the  smallest  canals  measured 
(3.5  X  4  mm.).  The  fourth  refused  operation  and  remained  unim- 
proved. Four  in  whom  considerable  improvement  followed  the 
operation,  had  marked  pallor  of  the  nerve  head.  The  ninth  case 
required  a  secondary  operation,  and  the  tenth  one  unoperated  (because 
of  very  poor  general  health)  has  had  frequent  recurrences. 

Ten  cases  (4-7-8-9-24-25-26-34-41-47)  had  optic  canals  which 
in  the  x-ray  film  showed  a  vertical  diameter  of  4.5  mm.  and  all  but 
two  made  excellent  recoveries  and  these  two  improved  somewhat. 

In  six  cases  (2-31-38-44-46-49)  the  x-ray  films  showed  canals 
of  5  mm.  or  more  vertical  diameter,  and  in  all  practically  normal 
vision  was  obtained. 

The  aveage  diameter  of  the  canals  of  the  patients  with  optic  nerve 
involvement  was  4.45  x  4.92  mm.  as  contrasted  with  5.18  x  5.52  mm. 
in  the  normal  series.  In  six  cases  the  right  canal  was  larger  than  the 
left,  and  in  four  the  left  was  the  larger.     In  every  unilateral  case  the 
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smaller  canal  was  the  one  involved.  When  both  eyes  were  affected 
it  was  on  the  worst  side.  This  seems  to  demonstrate  that  the  smaller 
the  canals  the  more  serious  the  neuritis. 

Schuller  notes  that  "the  occurrence  of  periodic  paralyses 
and  periodic  neuralgia  of  the  cranial  nerves,  may  perhaps  be  ex- 
plained occasionally  by  the  abnormal  position  or  size  of  the  nerve 
canals." 

While  but  one  case  of  hyperostosis  was  encountered  it  should 
not  be  overlooked  that  such  a  condition  might  cause  loss  of  vision. 

From   Onodi,  the  source   of   so   much  valuable  data  on   optic 

nerve  disturbances,  the  following  is  quoted : 

"Through  postmortem  findings,  Virchow  and  Manz  were  able  to  trace  the 
cause  of  blindness  back  to  arrested  development  of  the  skull  in  earliest  youth, 
to  a  premature  ossification  of  the  skull,  to  a  hyperostosis,  and  in  consequence 
thereof  an  irregular  contraction  of  the  foramen  opticum  and  pressure  on  the 
optic  nerve." 

As  the  optic  canal  is  located  between  the  roots  of  the  lesser  wings 
of  the  sphenoid,  any  change  in  the  normal  plane  of  the  wings  would 
naturally  produce  changes  in  the  position  and  direction  of  the  canal 
and  while  no  skulls  were  found  or  plates  examined  which  showed  this 
abnormality,  it  is  nevertheless  a  possibility  Schuller  says : 

"The  lesser  wings  of  the  sphenoid  which  normally  run  lateral  from  the 
median  line  outward  in  the  plane  of  the  planum  sphenoidale  (that  is,  in  a 
horizontal  direction)  show  a  steep  rise  directed  upward  laterally.  Correspond- 
ing to  that,  the  position  and  direction  of  the  canalis  opticus  and  the  fissura 
orbitalis  superior,  are  in  most  cases  almost  abnormal.  Due  to  the  fact  that 
the  course  of  the  lesser  sphenoid  wing  is  also  directed  upward,  a  kinking  or  a 
narrowing  of  the  lumen  of  the  canalis  opticus  may  result,  since  the  latter  lies 
between  the  two  parts  of  the  former." 

There  is  one  other  condition,  Scaphocephaly,  wherein  optic 
nerve  disturbances  may  depend  on  the  peculiar  shape  of  the  head 
and  where  roentgenograms  greatly  aid  in  diagnosis,  as  they  often  show 
signs  of  craniostenosis. 

The  following  is  Dr.  Macmillan's  description  of  the  correct 
position  for  filming  the  optic  canal : 

The  position  in  which  a  patient  is  placed  for  a  radiograph  of  the  optic 
canal  is  of  extreme  importance,  as  a  slight  variation  in  the  position  would 
so  change  the  outline  of  the  canal  as  to  render  its  measurements  worthless. 

Holding  a  dry  skull  in  the  hand  and  looking  at  the  optic  canal  through 
the  orbital  cavity,  it  is  evident  that  the  true  shape  and  size  can  be  seen  only 
when  the  axis  of  the  optic  canal  goes  through  the  lower  outer  quadrant  of  the 
bony   rim    of    the   orbit. 

The  optic  canal  in  the  living  can  be  thrown  into  this  area  when  the  patient 
is  lying  face  down  with  the  malar  bone,  nose  and  lower  jaw  touching  the  plate, 
the  central  ray  directed  straight  down.    If  the  upper  rim  of  the  orbit  is  allowed 
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to  touch  the  plate,  the  optic  canal  will  be  thrown  too  high  in  the  bony  frame 
of  the  orbit  and  will  be  distorted.  The  diameter  of  an  optic  canal  of  5  mm. 
would  be  enlarged  about  one-half  a  mm.  in  the  radiograph  of  a  living  subject. 


CASE  REPORTS. 

Case  XXXV.  F.  L.  E.  27,  referred  by  Dr.  Peter  H.  Thompson  on 
Oct.  8,  1921,  with  diagnosis  of  postneuritic  or  secondary  optic  atrophy.  Good 
general  health,  no  colds,  tonsils  removed  two  years  ago.  Occipital  headaches 
for  some  years.  Four  months  ago  pain  commenced  about  right  eye.  Felt  as 
though  pressure  from  behind  was  pushing  it  out.  Vision  20/200  right,  20/70 
left.  Sees  double.  Vision  fields  show  contraction  both  for  form  and  color. 
Both  discs  blurred,  more  marked  on  right.  X-ray  report  of  accessory  sinuses 
was  negative ;  some  infection  in  teeth.  Septum  deflected  to  right  rather  far  back 
crowding  right  middle  turbinate.  Operated  upon  Oct.  19,  1921.  Right  middle 
turbinate  removed ;  ethmoid  cells  found  projecting  into  nasal  cavity.  These 
were  broken  down  quite  extensively.  From  the  posterior  one  a  large'  mass 
of  soft  tissue  (probably  a  cyst)  was  removed.  Good  sized  opening  in  front 
wall  of  sphenoid.  Patient  progressed  favorably.  Pains  in  occipital  region 
relieved  and  some  improvement  in  vision.  April  1923  vision  right  eye  20/60, 
left  20/30.  Dr.  Verhoeff  reported  on  the  turbinate  tissue  that  the  upper  part 
was  polypoid  and  moderately  infiltrated  with  chronic  inflammatory  cells. 

Case  XXXVI.  R.  R.  27,  referred  by  Dr.  H.  B.  C.  Riemer  on  Oct.  19, 
1921,  with  diagnosis  of  optic  neuritis  left.  Rather  poor  health,  many  colds 
and  hay  fever ;  no  headaches.  Two  weeks  ago  noticed  soreness  in  left  eye 
on  movement  which  continued  to  get  worse.  A  week  ago  blurriness  when  look- 
ing straight  ahead  but  lateral  vision  good.  The  blurriness  increased  until 
two  days  ago  when  vision  was  finger  movements  and  light  perception.  Physi- 
cal, neurological  and  Wassermann  all  negative.  Septum  deflected  to  right 
(opposite  side  from  eye  trouble)  with  compensatory  hypertrophy  of  the  left 
middle  turbinate.  Turbinate  very  large  and  obstructive,  at  places  wedged  tightly 
between  septum  and  ethmoid  wall.  Films  of  teeth  and  paranasal  sinuses  neg- 
ative. Disc  red  and  swollen  with  blurring  of  edges  and  tortuosity  of  veins. 
Three  or  four  inferior  molar  roots  were  extracted  but  no  apical  involvement 
was  apparent.  Left  middle  turbinate  on  removal  was  found  very  large. 
Posterior  portion  of  nose  was  extremely  narrow  and  a  considerable  area  of 
the  posterior  ethmoids  was  removed  before  the  sphenoid  could  be  reached. 
The  lining  of  the  sphenoid  did  not  appear  especially  changed.  The  sphenoidal 
septum  extended  far  over  to  the  right.  The  posterior  ethmoid  was  very  large 
and  the  wall  seemed  considerably  thickened.  Pathological  report  by  Dr.  Verhoeff 

showed  slight  hyperplasia  of  connective  tissue  of  sphenoid  and  slight  infiltra- 
tion with  eosinophiles.  Marked  edema  of  submucous  tissue  of  ethmoid 
and  marked  infiltration  of  latter  with  eosinophiles  and  slight  perivascular 
infiltration  with  lymphoid  and  plasma  cells.  Three  days  after  operation 
patient  could  count  fingers  at  six  inches.  In  two  weeks  the  disc 
was  less  blurred,  outlines  well  defined,  color  smoky  gray,  temporal  half 
slightly  paler  than  normal,  retinal  vessels  normal.  Vision  gradually  improved 
and  a  month  after  operation  was  20/80 ;  a  month  later  20/40 ;  and  on  January 
1,  1923  was  20/30.     Thei  left  optic  canal  was  4  x  4.5,  the  right  5  x  5. 
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Case  XXXVII.  G.  L.  H.,  2>2,  referred  by  Dr.  George  H.  Ryder  on  March 
9,  1922,  with  diagnosis  of  retrobulbar  neuritis  both.  Very  poor  general  health, 
just  recovering  from  several  serious  pelvic  operations.  Six  weeks  ago  first  com- 
plained of  eyes  being  lame  and  sensitive.  Was  unable  to  see  things  clearly; 
vision  fingers  2  feet  right,  1  foot  left.  At  present  they  are  sensitive  to  strong 
light.  No  headaches  but  tired  and  dizzy.  Can  distinguish  with  difficulty 
people  across  the  room.  Fundus  practically  normal^  possibly  slight  temporal 
pallor.  Septum  was  deflected  rather  far  back  somewhat  crowding  right  mid- 
dle turbinate.  Condition  of  eyes  was  thought,  however,  to  be  due  to  infection 
from  pelvis  and  the  prostration  following  operations  so  nothing  but  mid  nasal 
treatment  was  advised.  Neurological  examination  by  Dr.  Ayer  while  prac- 
tically negative  mentioned  the  possibility  of  a  brain  tumor. 

Coninicnt:  This  case  is  reported  to  emphasize  the  importance  of  not 
operating  on  patients  of  this  type.  The  woman's  mental  condition  was  very 
much  upset.  The  physical  condition  was  at  the  lowest  ebb  and  anything  in  a 
surgical  way  would  have  been  a  grave  error.  She  was  later  seen  by  Dr. 
Verhoeff  who  considered  her  trouble  largely  hysteria.  Vision  has  gradually 
improved  and  on  September  10,  1922  was  18/200  right  and  18/100-^  left. 

Case  XXXVIII.  G.  N.  19,  referred  from  the  Eye  Clinic  by  Dr.  Hatch 
on  March  22,  1922  with  diagnosis  of  choroiditis  with  optic  neuritis  left.  Good 
health  except  persistent  head  colds.  When  awaking  two  weeks  ago  found  a 
black  cloud  to  left  and  above  the  line  of  vision  in  the  left  eye.  When  first 
examined  by  Dr.  Hatch  vision  was  normal.  Since  then  it  has  been  failing  so 
that  yesterday  it  was  20/200  and  this  morning  only  the  top  letter  on  chart. 
Large  central  scotoma.  No  pain  or  discomfort  in  moving  eye.  Several 
vitreous  opacities.  Wassermann  negative,  as  was  also  the  physical  and  neuro- 
logical examinations.  Septum  deflected  to  the  left  high  up  and  far  back.  Left 
middle  turbinate  somewhat  enlarged  and  in  contact  with  septum.  Moderate 
obstruction  to  posterior  sinuses.  Under  treatment  with  argyrol  and  adrenalin 
spray  there  was  rapid  improvement  and  in  one  week  vision  was  20/60  plus  2 ;  in 
another  week  20/40;  a  month  later  20/20  plus,  vitreous  clear,  slight  blurring 
of  edges  of  disc  remained;  six  months  later  vision  was  normal  but  fundus 
still  showed  a  very  slight  haze.     Both  optic  canals  were  5x5  mm. 

Case  XXXIX.  L.  G.,  18,  referred  by  Dr.  Horrax,  Brigham  Hospital,  with 
diagnosis  of  retrobulbar  neuritis  right  with  question  of  brain  tumor.  Poor 
general  health,  no  serious  illness.  Has  had  profuse  nasal  discharge  for  ten 
years.  Complains  of  inability  to  walk  well, — "feet  don't  seem  to  go  where 
I  put  them."  Four  month  ago  noticed  sight  in  left  eye  was  very  poor.  Had 
to  use  right  eye  for  reading.  This  continued  for  three  months.  Then  right 
eye  began  to  fail  and  for  past  month  has  been  worse  than  left.  During  past 
week  her  gait  has  been  unsteady  and  she  bumps  into  things.  Considerable 
nausea  for  two  weeks,  also  very  severe  headaches.  Was  treated  at  Brigham 
Hospital.  Examination  of  eyes  there  was  "pupils  fairly  well  dilated;  react 
promptly  to  light  and  accommodation ;  moderate  sub-occipital  tenderness  left ; 
persistent  nystagmus  coarse  to  left;  ataxia  of  hands  and  outward  pointing 
error  left ;  positive  Romberg,  staggering  gait,  hyperesthesia,  left  face ;  discs 
outline  hazy  and  optic  cups  filled  with  edema ;  left  disc  rather  pale ;  veins  greatly 
engorged  and  somewhat  tortuous."  X-rays  of  Brigham  Hospital  were  inter- 
preted  as    follows :      "Stereoscopic    films    of    skull    in    left    lateral    position 
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showed  skull  to  be  symmetrical ;  sella  turcica  itself  is  normal  and  there  is  no 
definite  evidence  of  increased  intracranial  pressure;  skull  very  thin;  sinuses 
in  A.  P.  position  show  a  left  pansinusitig.  Impression,  cerebellar  tumor. 
X-ray  of  skull  and  sinuses  show  pansinusitis  left.  Retrobulbar  neuritis  left." 
Patient  was  examined  by  Dr.  Quackenboss  on  April  14th,  who  reported: 
"Right  disc  slightly  pale  with  slight  haziness  over  outer  and  upper  portion;  no 
engorgement  of  vessels;  left  fundus  practically  normal."  She  had  a  large 
central  adenoid  and  unhealthy  looking  tonsils  with  offensive  secretion  in 
crypts.  The  septum  was  deflected  to  the  right  high  up.  Crusty  secretion  both 
sides  of  nose;  Bulla  ethmoidalis  prominent  on  both  sides.  Considerable 
secretion  beneath  middle  meatus.  Ridge  on  left  side  in  contact  with  middle 
turbinate  far  back.  Vestibular  test  made  by  Dr.  Sargent  at  the  Eye  and  Ear 
Infirmary  rather  pointed  to  some  involvement  in  the  cerebellum.  While  the 
examination  of  this  patient  showed  considerablq  pathology  in  the  nose,  the 
neurological  symptoms  were  so  pronounced  that  no  operation  was  advised 
or  suggested.  She  was  sent  back  to  the  Brigham  Hospital  where  a  cerebellar 
exploration  was  done.  Later  developments  pointed  to  a  probable  diagnosis 
of   multiple    sclerosis. 

Comment:  This  case  is  reported  to  emphasize  the  importance  of  not 
operating  on  cases,  even  with  marked  pathology  in  the  nose,  when  the  neuro- 
logical  symptoms  are  so  pronounced. 

Cose  XL.  Dr.  H.  L.  S.,  2,2,  referred  by  Dr.  Verhoeff  on_  April  U, 
1922,  with  diagnosis  of  retrobulbar  neuritis  right.  This  patient  being  an  eye, 
ear,  nose  and  throat  specialist,  was  able  to  give  several  most  interesting  points 
on  his  case.  General  ^health  good.  In  1917  the  vision  was  20/10  in  both  eyes. 
In  1918  he  was  subject  to  colds  and  intestinal  disorder  and  had  a  blurring 
which  came  on  gradually  in  the  left  eye  but  no  attention  was  given  to  it.  In 
September  1920  following  an  acute  coryza  there  was  a  central  scotoma  of  the 
right  eye  which  came  on  in  the  evening  when  he  found  he  could  not  read  his 
program.  Was  seen  by  one  of  Dr.  Sluder's  assistants  the  following  day  and 
a  double  ethmoid  and  sphenoid  exenteration  was  performed.  The  right  eye 
cleared  up  and  has  been  normal  up  to  three  weeks  ago.  He  still  has  a  small 
central  scotoma  in  the  left.  Three  weeks  ago  contracted  a  severe  cold  and 
has  had  since  then  a  scintillating  scotoma  in  the  right  eye.  The  peripheral 
vision  was  practically  normal  but  he  needed  a  bright  light  in  order  to  read. 
Has  had  a  decided  ache  in  the  right  side  of  face  for  past  few  days.  There 
were  numerous  adhesions  about  the  right  sphenoid,  in  fact  the  cavity  seemed  to 
be  entirely  shut  off  from  the  nose.  Remnants  of  the  middle  turbinate  right; 
considerable  secretion  in  the  posterior  portion  of  nose;  large  mass  of  soft 
polypoid  tissue  left,  in  the  region  of  the  sphenoid;  pharynx  red. 

On  April  22d  under  local  anesthesia  the  right  sphenoid  wasi  opened.  The 
anterior  wall  was  of  bone  and  of  about  the  usual  thickness.  On  outer  wall 
of  sphenoid  there  was  a  soft  mass  giving  away  under  pressure  with  cotton 
swab,  probably  edematous  membrane.  Fearing  it  might  be  the  cavernous  sinus 
it  was  not  probed.  In  the  posterior  ethmoid  region  considerable  fibrous  tissue 
was  punched  out  and  a  small  polyp  found  about  which  there  was  pus.  I'.i 
four  days  the  patient  reported  that  the  scotoma  had  lost  its  brilliancy.  Within 
three  weeks  the  scintillation  had  en'tirely  disappeared  but  there  still  remained  a 
slight  blur.     Two  weeks  later  vision  was  normal  and  the  scotoma  disappeared. 
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Case  XLl,  I.  G.,  67,  referred  by  Dr.  Miirtot  Davis  on  April  27,  1922, 
with  diagnosis  of  acute  retrobulbar  neuritis  right.  Patient  in  fair  health  but 
had  a  severe  cold  with  pain  over  and  about  right  eye.  Two  weeks  ago  noticed 
change  of  vision  right.  Things  became  blurry  especially  in  central  vision. 
Could  see  better  on  temporal  side.  Lameness  of  eye  on  movement.  Exces- 
sive discharge  from  nose.  Color  scotoma  for  red  and  green ;  vision  2/200. 
Septum  deflected  to  the  right  with  marked  obstruction.  Nose  extremely  nar- 
row on  that  side.  On  account  of  patient's  age  and  rather  poor  general  con- 
dition it  was  thought  best  to  try  local  treatment.  Dr.  Macmillan  filmed  the 
sinuses  and  reported  anterior  ethmoids  slightly  clouded.  Posterior  ethmoids 
and  sphenoid  clear.  Slight  clouding  of  right  antrum.  Rest  of  sinuses  nega- 
tive. The  sella  turcica  was  unusally  small.  Optic  canals  5x5  mm.  in 
diameter.  On  April  29th,  two  days  after  treatment  started,  the  blurriness 
was  less  marked.  In  ten  days^  vision  fingers  at  fifteen  feet.  In  three  weeks 
vision  20/40 :  in  five  weeks  20/30  plus :  on  September  26th  both  eyes  were 
the  same,  that  is,  20/30  plus. 

Comment:  This  case  while  fairly  acute  with  marked  blocking  of  the  nose 
demonstrates  how  with  a  large  optic  canal  it  is  safe  to  treat  the  patient  locally. 
Probably  many  would  recover  under  treatment  as  did  this  case,  but  with  a  small 
optic  canal  the  result  might  not  have  been  so  favorable. 

Case  XLII.  I.  P.,  60,  referred  by  Dr.  Hatch  on  June  27,  1922  with 
diagnosis  of  retrobulbar  neuritis  both.  Patient  has  always  had  poor  sight 
but  ten  weeks  ago  there  was  a  sudden  diminution  of  vision  apparently  without 
being  connected  with  any  recent  infection.  Noticed  on  awaking  that  he 
could  not  see  as  well  as  usual.  Vision  has  continued  to  fail.  Has  a  rather  pro- 
fuse secretion  from  nose  and  frequent  headaches.  Vision  fingers  at  7  feet ; 
fundi  negative ;  questionable  central  color  scotoma.  Polyp  right ;  both  antra 
dark  on  transillumination  ;  septum  fairly  straight ;  both  middle  turbinates  large 
and  obstructive  with  secretion  about  anterior  end  of  right  one.  Dr.  Macmillan 
filmed  the  accessory  sinuses  and  reported  osteoma  right  frontal  sinus  and 
cloudiness  throughout  right  ethmoid  labyrinth ;  sphenoid  clear ;  optic  canals 
4x5  mm.  Dr.  H.'  H.  Vail  made  a  careful  neurological  examination  but 
found  no  evidence  of  any  intracranial  tumor.  Visual  fields  showed  central 
scotoma  for  colors  and  form  and  contraction  at  periphery.  Patient  permitted 
removal  of  polyp  but  refused  any  further  operative  procedure.  He  was  treated 
locally  for  several  weeks,  with  some  improvement  so  that  within  four  weeks 
his  vision  had  doubled.  He  then  dropped  out  of  sight  for  nine  months  and 
on  being  located  by  the  Social  Service  was  re-examined.  The  vision  had 
dropped  back  again  to  fingers  at  7  feet,  the  same  as  when  first  seen.  Dr. 
Hatch  found  nothing  definite  in  the  fundus  except  possibly  a  slight  atrophy. 

Case  XLIII.  F.  M.  C,  53,  referred  by  Dr.  P.  H.  Thompson  on  June 
29,  1922,  with  diagnosis  of  post-neuritic  optic  atrophy  both.  Rather  poor 
general  health.  About  ten  months  ago  commenced  to  have  pain  about  left 
eye  and  through  forehead  lasting  three  or  four  weeks.  This  was  accompanied 
by  marked  loss  of  vision.  Eye  sensitive  to  pressure.  Could  see  half  a  word 
on  reading  the  paper.  In  four  weeks  was  unable  to  read  with  left  eye.  Urine, 
blood  and  blood  pressure  negative.  Vision  has  recently  commenced  to  fail 
in  the  right  eye  and  is  now,  with  correction,  20/70;  left,  fingers  at  about 
1    foot  when   looking   straight  ahead   but   5    feet    laterally ;   both   discs   rather 
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blurred;  edges  pale  especially  on  temporal  half;  grayish  appearance  marked 
on  left;  some  swelling  of  left  disc  at  upper  and  outer  quadrant.  Visual  field 
right  showed  large  contraction  for  form  and  colors ;  small  blind  spot.  Vision 
so  poor  in  left,  field  could  not  be  taken.  Dr.  George  x-rayed  the  accessory 
sinuses  and  reported :  "We  are  unable  to  find  any  positive  x-ray  evidence  of 
sinus  disease.  Possibly  there  is  a  very  slight  increase  in  density  over  right 
antrum  and  right  ethmoid  cells.  This  change  is  so  slight  we  would  not  con- 
sider it  of  importance  unless  there  is  some  clinical  evidence  pointing  to  these 
regions."  Both  middle  turbinates  hypertrophied ;  septum  deviated  to  right 
high  up  and  far  back. 

Dr.  Coriat  reported :  "No  evidence  in  neurological  examination  which 
would  lead  me  to  make  a  diagnosis  of  brain  tumor.  Also  examined  x-ray 
plates  of  Dr.  George  and  in  addition  to  findings  which  you  already  have  I 
noted  slight  mottling  in  frontal  region  but  as  there  was  no  erosion  of  inner 
table  of  skull  and  no  widening  of  suture  fissure  or  venous  canals  I  do  not 
consider  this  of  any  pathological   significance." 

Under  general  anesthesia  on  July  7th,  assisted  by  Dr.  Vail,  both  middle 
turbinates  were  removed  and  the  front  walls  of  both  sphenoids  opened.  The 
tissue  on  the  front  wall  of  the  sphenoids  seemed  very  thick.  Both  posterior 
ethmoids  uncapped ;  no  packing ;  rather  free  hemorrhage  which  persisted  during 
afternoon  and  which  required  the  use  of  thromboplastin  on  the  left  side. 
Patient  otherwise  progressed  favorably  while  at  the  Infirmary  and  was  dis- 
charged six  days  after  the  operation  with  improvement  in  vision  and  appar- 
ently in  very  good  general  condition.  During  her  six  days'  stay  at  the 
Infirmary  she  ran  a  normal  temperature  and  except  for  the  moderate  bleeding 
during  the  first  six  hours,  there  was  no  complication  whatsoever. 

The  patient  was  taken  suddenly  ill  on  July  16th,  nine  days  after  the  oper- 
ation. Her  family  doctor  told  me  she  seemed  to  be  greatly  prostrated,  a 
condition  which  he  attributed  to  her  heart.  She  failed  to  respond  to  the 
ordinary  heart  stimulants  and  passed  away  within  48  hours,  there  being  at  no 
time  any  elevation  of  temperature  or  any  symptoms  pointing  to  meningitis 
or  sepsis.  The  specimens  removed  by  Dr.  Verhoeflf  were  reported  on  as 
follows :  "Both  turbinates  show  an  increased  number  of  fixed  cells  in  the 
submucosa  and  slight  infiltration  of  this  layer  with  lymphoid  cells.  The  left 
turbinate  in  places  shows  submucosa  converted  into  hyaline  tissue  with  stellate 
cells." 

Comment :  This  case  being  the  only  one  where  a  death  followed  even 
remotely  an  operation  on  the  sinuses,  seems  worthy  of  some  comment.  The 
eye  condition  was  desperate  and  it  was  not  felt  that  the  operation  was  an 
especially  hazardous  one.  Her  general  condition  was  not  of  the  best  but  no 
worse  than  many  undergoing  operations'  in  the  daily  routine  of  the  hospital. 
The  cause  of  the  death  is  still  in  doubt.  The  possibility  of  an  embolus  should 
be  considered,  although  the  family  doctor  said  he  did  not  think  symptoms 
pointed  that  way.  Meningitis  and  septicemia  are  out  of  the  question.  There 
might  have  been  some  intracranial  condition,  tumor  or  abscess,  or  a  cerebral 
hemorrhage  which  latter  was  given  in  the  death  certificate  as  the  cause. 

Case  XLIV.  P.  E.  F.,  43,  referred  by  Dr.  Walter  Lancaster  on 
November  24,  1922,  with  diagnosis  of  retrobulbar  neuritis  right.  Poor  health. 
For   some   months   has  been   totally   incapacitated.     Considerable   pain   through 
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head  for  past  six  months.  Eyes  have  felt  strained  and  pained  badly  at  times. 
Feels  as  if  they  were  about  to  drop  out.  Dizzy  for  last  three  or  four  days. 
Subject  to  colds  and  frequent  attacks  of  tonsillitis.  Dr.  Lancaster  reported 
that  during  the  past  two  months  patient  "had  developed  aji  ill  defined  central 
scotoma  especially  for  colors  in  the  right  eye ;  also  a  marked  tendency  to 
spasm  of  the  accommodation  in  that  eye.  Has  suffered  from  headaches  and 
from  a  nervous  breakdown.  I  do  not  believe  his  scotoma  is  of  a  hysterical 
nature  but  think  a  sinus  is  the  most  likely  cause.  I  do  not  believe  that  the 
eye  condition  is  urgent  and  that  he  may  be  observed  with  safety  for  a  few 
weeks  if  you  consider  it  necessary.  There  is  also  a  possibility  of  pituitary." 
Vision  60/100  right.  Both  tonsils  were  rather  small  but  contained  offensive 
secretion.  Polypoid  degeneration  of  the  anterior  end  of  right  middle  turbi- 
nate ;  left  middle  turbinate  enlarged  but  not  degenerated.  Sinuses  x-rayed 
by  Dr.  Macmillan  who  could  find  no  evidence  of  pathology ;  the  sella  turcica 
was  normal ;  optic  canals  5x5  mm.  in  diameter.  Under  local  treatment 
vision  improved  so  that  in  two  weeks  it  was  60/50  and  so  remained.  Owing 
to  the  patient's  poor  general  condition  it  was  not  thought  wise  to  remove  the 
tonsils  until  he  was  somewhat  improved.  This  was,  however,  done  at  the  end 
of    the    third    month. 

This  case  is  still  under  observation. 

Case  XLV.  E.  O.  A.,  41,  referred  by  Dr.  H.  B.  C.  Riemer  on 
December  22,  1922,  with  diagnosis  of  acute  retrobulbar  neuritis  left.  Health 
fair ;  not  many  colds  or  sore  throats  but  had  a  severe  cold  two  months  ago ; 
eyes  rather  weak  for  some  years ;  no  headaches  but  occasional  dizziness.  On 
examination  by  Dr.  Riemer  six  weeks  ago  vision  was  normal.  Eight  days 
ago  things  became  very  blurry  in  left  eye  which  increased  so  that  at  the  end 
of  five  days  vision  was  fingers  close  to  eye.  The  following  day  he  was  totally 
blind,  not  even  light  perception.  Marked  pain  on  rotation  of  eye;  blurring  of 
edges  of  disc  and  increase  in  capillaries  of  the  nerve.  Moderate  smoker,  no 
drugs  or  alcohol.  Septum  straight ;  turbinates  not  especially  enlarged  or  ob- 
structive ;  tonsils  showed  marked  evidence  of  disease,  offensive  secretion  re- 
moved on  suction;  enlargement  of  cervical  glands;  considerable  adenoid  tissue. 
Dr.  Macmillan  reported :  "All  sinuses  are  clear  with  exception  of  very  slight 
clouding  of  left  antrum.  This,  however,  does  not  suggest  pus  but  is  probably 
thickened  membrane  from  some  previous  infection.  Lower  right  molars  both 
diseased.  Upper  left  central  incisor  shows  area  of  rarefication  about  apex 
suggesting  abscess  formation."  Right  optic  canal  5x5  mm.,  left  4x5  mm. 
Patient  had  the  diseased  teeth  extracted  and  tonsils  removed.  Left  side  of 
nose  was  packed)  with  adrenalin  and  through  a  long  Killian  speculum  the 
opening  to  the  sphenoid  was  made  out.  Sinus  seemed  of  good  size  and  free  from 
secretion  on  probing,  so  it  was  not  opened.  One  week  after  the  operation 
patient  could  count  fingers  at  two  feet ;  in  three  weeks  twenty  feet.  Two 
weeks  after  the  operation  Dr.  Riemer  reported  as  follows  :  "Left  disc  blurred, 
most  pronouced  on  nasal  half.  Outline  disc  well  defined  on  temporal  half; 
numerous  fine  white  lines  radiating  from  disc  on  nasal  side  can  be  seen  in 
retina,"  One  month  after  operation  vision  was  20/50 ;  disc  had  slight  blurring, 
paler  than  normal;  outline  well  defined;  on  nasal  side  a  concentric  blurring 
very  close  to  nerve  head.  Three  months  after  operation  vision  was  20/25. 
This  patient  is  still  under  observation. 
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Case  XLVI.  W.  R.  F.,  35,  referred  from  the  Eye  Clinic  at  the  Infir- 
mary  by  Dr.  Worthen  with  diagnosis  of  secondary  optic  atrophy  both.  Vision 
20/200.  Fair  general  health.  Five  years  ago  eyes  became  blurry.  Does  not 
remember  whether  they  were  lame  or  painful.  Treated  by  Dr.  E.  W.  Clap, 
who  gave  me  the  following  report :  "First  seen  on  April  20,-  1918.  Com- 
plained of  blur  in  right  eye  for  two  weeks.  Vision  20/200  in  each  eye  not 
improved  by  glasses.  Central  scotoma  for  green.  Pupils  small,  equal  and  reacted. 
Temporal  segment  of  optic  nerve  white  and  slightly  cupped,  edges  hazy. 
Wassermann  negative.  Smoked  to  excess.  No  alcohol.  Several  diseased 
teeth.  After  extraction  considerable  improvement  in  vision.  January  13,  1919 : 
Vision  with  correction  right  20/40,  left  20/70.  May  22,  1919:  Vision  right 
20/50  plus,  left  20/70,  nerves  unchanged.  January  22,  1921  :  Vision  20/100 
both ;  tension  always  normal ;  fundus  unchanged.  February  7,  1921  ;  Vision 
20/200  both.  May  27,  1921:  Right  20/200,  left  20/50  plus."  Some  intra- 
cranial tumor  was  suspected  when  first  seen  by]  Dr.  Clap  and  patient  was 
referred  to  Dr.  Clymer  but  his  examination  was  practically  negative.  Dr. 
Morrison  reported  that  teeth  showed  active  granuloma;  sella  turcica  normal. 
There  was  a  ridge  on  the  right  side  of  nose  with  deflection  to  left  high  up 
and  far  back.  Right  middle  turbinate  seemed  to  be  located  far  back  and 
decidedly  obstructive  to  drainage  from  the  posterior  sinuses.  Left  somewhat 
similar.  Offensive  cheesy  debris  in  tonsils.  Optic  canals  were  5x5  mm.  in 
diameter.  Tonsils  removed  on  February  27,  1923,  and  septum  resected.  March 
16,  1923 :  Patient  greatly  improved  in  general  health  and  can  read  one  line 
lower  on  chart. 

Comment:  This  case  is  interesting  because  of  the  five  years  during  which 
he  has  been  under  observation.  Following  the  removal  of  the  teeth  there 
was  marked  improvement  in  vision,  then  it  seemed  that  some  other  infection 
was  producing  the  gradual  loss  and  as  the  tonsils  showed  distinct  infection 
their  removal  seemed  to  be  indicated. 

Case  XLVI  I.  N.  deF.,  18,  referred  from  the  Eye  Clinic  of  the  Infir- 
mary on  March  2,  1923,  by  Dr.  Hatch  with  diagnosis  of  retrobulbar  neuritis 
left.  Good  general  health.  Some  eye  trouble  two  years  ago  when  entering 
this  country  but  not  a  neuritis.  Present  trouble  came  on  suddenly  one  week 
ago.  Noticed  everything  was  dim  when  looked  at  with  left  eye.  No  pain 
or  lameness.  Recovering  from  cold  with  some  general  headache.  When 
first  examined  on  March  2,  1923,  vision  fingers  at  3  feet;  fundi  normal.  The 
nose  seemed  negative.  Turbinates  of  moderate  size,  no  special  blocking ; 
septum  straight;  tonsils  large  and  unhealthy.  'X-ray  of  sinuses  showed  cloudi- 
ness and  thickened  membrane  lower  part  of  left  antrum;  very  large  sphenoid. 
Left  optic  canal  4.5  mm.  in  diameter,  right,  the  unaffected  side^  5.5  mm. 
Following  removal  of  the  tonsils  vision  improved  rapidly.  In  one  week  it  had 
gone  to  fingers  at  10  feet  and  in  three  weeks  was  normal.  The  fundus  at  no 
time  showed  any  change. 

Case  XLVIII.  B.  McL.,  39,  referred  from  the  Eye  Clinic  of  the 
Infirmary  on  March  5,  1923.  by  Dr.  Worthen  with  diagnosis  of  chronic  retro- 
bulbar neuritis  with  secondary  atrophy.  Slight  pallor  nasal  side  both  discs ; 
fields  show  scotoma;  vision  10/200  both.  Patient  in  fair  health.  For  past 
ten  years  has  complained  of  defective  vision  both  eyes.  Examined  in  various 
hospitals  but  no  cause  found  for  his  loss  of  vision.     Wassermann  and  neuro- 
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logical  examinations  negative.  Complains  of  constant  pain  in  both  eyes  especi- 
ally when  trying  to  fix  upon  an  object.  Nose  appeared  normal ;  septum 
straight ;  no  enlargement  or  blocking  from  turbinates.  The  tonsils  although 
small  were  thought  to  be  diseased.  The  teeth  were  very  suspicious  and  on 
filming  them  several  root  abscesses  were  discovered  and  a  large  cyst.  Sinuses 
were  negative.  Optic  canals  5x5  mm.  The  diseased  teeth  were  extracted 
and  the  tonsils  removed. 

Comment :  In  spite  of  the  long  duration  of  this  case  it  was  felt  that 
the  patient  should  receive  the  benefit  naturally  resulting  from  the  removal  of 
any  purulent  focus  but  improvement,  if  any,  will  probably  be^  slow.  It  is 
hoped  that  further  impairment  of  vision,  at  least,  will  not  take  place. 

Case  XLVIX.  K.  McL,  19,  referred  from  the  Eye  side  of  the  Infirmary 
by  Dr.  Lancaster  on  April  4,  1923,  with  diagnosis  of  optic  neuritis  left.  Good 
general  health ;  occasional  colds  and  sore  throats.  Had  a  very  severe  cold 
six  weeks  ago  with  pain  over  left  frontal  and  about  eye.  This  was  accom- 
panied by  flashes  of  light.  Two  weeks  later  sight  failed  suddenly  in  the  left 
eye  so  that  at  one  time  she  could  only  see  bright  lights.  On  admission  to 
Infirmary  on  March  23,  1923  vision  was  20/70,  in  left  eye.  Within  a  week 
the  vision  had  improved  to  20/40.  In  the  left  fundus  there  was  a  mild  grade 
optic  neuritis  with  slight  infiltration  about  disc.  Visual  fields  showed  con- 
tracton  in  outer  temporal  region  and  marked  enlargement  of  the  blind  spot. 
The  septum  was  deflected  to  left  specially  far  back  thus  crowding  the  left 
middle  turbinate ;  tonsils  while  rather  small  had  some  ofifensive  secretion  and 
a  sensitive  gland  was  found  below  angle  of  right  jaw.  X-ray  of  sinuses 
showed  very  small  frontal,  ethmoids  clear ;  slight  thickening  of  membrane 
lining  left  antrum  but  no  evidence  of  pus.  Optic  canals  were  5x5  mm. 
The  patient  was  examined  at  the  Neurological  Department  of  the  Massachu- 
setts General  Hospital  where  she  had  a  lumbar  puncture  but  nothing  abnormal 
was  found.  Wassermann  negative.  In  view  of  the  probable  infection  from 
the  tonsils  and  the  marked  blocking  of  the  left  posterior  sinuses  it  was  deemed 
advisable  to  operate,  although  vision  had  improved  considerably.  The  tonsils 
were  accordingly  removed;  septum  resected;  left  middle  turbinate  removed 
and  a  small  section  of  the  superior  turbinate  which  was  found  hanging 
closely  over  the  front  wall  of  the  sphenoid.  On  removing  this  it  was  possible 
to  probe  the  sphenoidal  ostium.  A  small  amount  of  secretion  was  seen  about 
this  opening  but  I  did  not  deem  it  necessary  to  open  that  sinus  feeling  that  the 
correction  of  the  deflection  and  the  removal  of  the  middle  turbinate  gave 
sufficient  drainage  and  ventilation.  The  tonsils  were  found  to  be  much  worse 
than  apparent  on  examination,  considerable  pus  being  removed.  One  month 
after  operation  vision  20/30. 


Conclusions 

Tlie  normal  optic  canal  is  practically  5.5  mm.  in  diameter.  It 
varies  from  3.5  to  6.5  mm.  Extensive  pneumatization  about  the 
canal  is  usually  associated  v^^ith  narrowing.  When  the  lesser  wing 
above  the  canal  is  more  extensively  pneumatized  than  other  regions, 
the  canal  is  flattened  on  top.     If  the  region  beneath  the  canal  is  also 
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pneumatized  it  becomes  oval,  while  in  the  rather  rare  instances  where 
the  bridge  formed  by  the  lateral  root  of  the  lesser  wing  of  the 
sphenoid  is  also  pneumatized  it  assumes  a  somewhat  triangular  shape. 
Any  irregularity  in  the  contour  of  the  canal  from  whatever*  cause 
produces  a  diminution  in  its  caliber,  and  renders  its  contents  more 
susceptible  to  infections  from  the  sinuses  surrounding  it.  It  seemed 
to  be  a  fairly  constant  rule  that  the  smaller  the  canal  the  more  ex- 
tensive the  pneumatization.  It  should  also  be  emphasized  that  small 
canals  may  be  round,  even  though  surrounded  by  pneumatic  sinuses 
so  that  the  shape  while  not  all  important  usually  indicates  sus- 
ceptibility to  infection.  The  films  of  the  canals  many  times  are 
misinterpreted  due  to  faulty  position.  The  image  of  the  canal  should 
always  appear  in  the  lower  outer  quadrant  of  the  orbit.  While  the 
films  of  only  about  thirty  patients  with  optic  nerve  involvement  have 
been  studied,  the  conclusions  from  these  indicate  that  the  smaller  the 
canal  the  more  the  danger  of  permanent  loss  of  vision  and  the  greater 
the  necessity  for  operation.  The  size  of  the  canals  is  most  valuable 
in  making  a  differential  diagnosis  for  large  canals  immediately  lead 
one  to  look  else-where  than  in  the  accessory  sinuses  for  the  cause  of 
the  amblyopia.  This  has  already  proved  of  great  value  in  two 
recent  cases,  one  due  to  multiple  sclerosis  and  the  other  to  an  enlarged 
pituitary,  although  both  cases  had  marked  pathology  in  the  nose.  If 
future  cases  substantiate  the  findings  in  those  already  studied,  it  will 
mean  that  a  canal  of  4  mm.  or  less  in  a  case  of  severe  optic  nerve 
involvement  indicates  the  necessity  for  immediate  ventilation  of  the 
posterior  sinuses  to  prevent  permanent  atrophy,  unless  some  other 
definite  focus  can  be  found.  A  4.5  mm.  canal  gives  greater  leeway 
for  study  and  investigation.  Optic  atrophy  is  less  to  be  feared. 
A  5  mm.  canal  would  probably  recover  from  almost  any  acute  attack 
either  spontaneusly  or  under  local  treatment.  Then  if  some  focus 
of  infection  is  found,  diseased  teeth  or  tonsils,  for  instance,  it 
should  be  removed  as  a  preventive  to  recurrences. 
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DISCUSSION. 

Dr.  J.  E.  MacKenty,  New  York.  I  have  been  impressed  •with  the 
anatomical  variations  in  the  cases  of  optic  neuritis.  This  is  one  of 
the  most  classical  presentations  we  have  had  for  a  long  time  and 
represents  very  careful  observation  and  a  great  deal  of  work.  Discussion  is 
difficult  because  none  of  us  have  done  anj'  work  along  this  line.  In  mj' 
work  in  the  City  Morgue,  many  years  ago  I  broug'ht  back  a  number 
of  specimens  and  noted  variations  in  the  optic  canal  as  to  size  and 
length ;  the  position  and  direction  of  the  canal  were  important.  In  one 
specimen  the  canal  was  bent.  The  thickness  of  the  walls  of  the  canal 
in  regard  to  the  surrounding  pneumatization  was  interesting.  In  one 
case  the  canal  was  surrounded  by  the  sphenoid.  I  was  not  aware  that 
I  his  was  an  extremely  rare  specimen,  but  it  seems  that  there  are  not 
many  of  these  cases.  In  the  cases  where  the  canal  went  through  the 
sphenoid  the  walls  of  the  canal  were  very  thin  and  the  canal  seemed 
small.  Another  specimen  had  thin  walls  on  the  sphenoid  side  and  there 
was  deshiscence  of  the  wall.  There  were  two  specimens  in  individuals 
showing  relatively  large  canals  foreshortened,  looking  like  foramina  and 
surrounded  by  dense  bone  with  pneumatization  being  far  removed.  The 
relation  of  the  size  of  the  canals  to  prognosis  is  interesting.  Large 
canals  have  better  prognosis  and  are  less  vulnerable.  This  may  be  due 
to  the  fact  that  extensive  pneumatization  encroaches  on  the  canal  lumen 
and  thins  the  walls.  I  have  seen  6  cases  during  the  past  year  and  two 
frankly  suppurative  cases.  One  case  gave  no  improvement  after  the 
operation,  5  weeks  ago,  and  has  remained  blind.  Five  cases  almost  blind 
recovered,  after  operation.  One  case  with  unilateral  optic  neurit's  and 
ethmoiditis  died.  At  the  post  mortem  there  was  shown  to  be  an 
aneurysm  of  the  circle  of  Willis.  The  diagnosis  was  mistaken  and  the 
les'on  was  in  the  brain.  Another  case  with  history  of  repeated  coMs 
and  loss  of  vision,  regained  almost  normal  vision  4  days  after  operation. 
X-ray  showed  the  optic  nerve  canals  were  small  and  the  ethmoids  were 
extremely  pneumatic. 

Dr.  Hanau  W.  Loeb,  St.  Louis.  In  regard  to  optic  neuritis  in  ethmoid 
and  sphenoid  disease,  there  are  many  cases  reported,  but  there  are 
relatively  few  cases  associated  with  sinus  disease  compared  with  the 
number  of  sinus  infections.  In  30  studies  that  I  made  I  showed!  two 
aspects  of  this  subject.  I  called  attention  to  the  fact  that  the  opening 
of  the  sphenoid  appeared  at  different  levels  in  the  specimens.  In  the 
usual  specimen  the  opening  was  so  low  down  that  pus  could  be  evacu- 
ated from  the  sphenoid  without  touching  the  canal  ridges.  In  one  of  four 
cases  out  of  30  the  optic  canals  would  show  the  opening  of  the  sphenoid 
on  a  level  with  the  canal.  That  for  me  was  sufficient  to  show  that  the 
optic  nerve  ran  along  the  outer  wall  of  the  ethmoid  instead  of  the 
the  nerve,  and  in  other  cases  the  pus  level  was  far  away  from  it  and  there 
was  consenucntly  no  danger  of  involvement.  The  last  posterior  ethmoid 
cell  replaced  the  sphenoid  in  two  instances  out  of  thirtv,  so  that  the 
ont-c  nerve  ran  along  the  outerwall  of  the  ethmoid  instead  of  the 
external  superior  posterior  angle.  Dr.  White  had  given  much  impetus 
*o  the  subject  by  studying  the  optic  canal  itself  and  the  foramen  magnum. 
His  observations  are  somewhat  startling.  I  take  it  that  his  feeling  is 
that  given  a  large  opening  there  is  less  likelihood  of  sufficient  pressure 
to  cause  trouble,  than  when  the  opening  is  small.  I  think  we  can  follow 
bim.  There  are  other  factors  also  which  are  ma^tters  of  observation. 
I  am  readv  now  to  proceed  more  radically  in  cases  where  the  optic  canal 
is  small  than  where  it  is  large.  I  think  this  is  a  very  important  point 
in  quest'ons  of  vulnerability  of  the  optic  nerve. 

Dr.  J.  M.  InErersolI,  Cleveland,  O.  Dr.  White's  paper  has  given  us 
some  verv  valuable  points.  He  has  brought  out  things  that  are  self 
evident  after  he  has  made  them  plain  to  us.  I  thoroughly  agree  with  h's 
statements.  His  suggestions  as  to  advisability  or  necessity  of  operatin^^ 
in  cases  where  the  canals  are  small  is  very  valuable.     The  narrowing  of 
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the  canal  imakes  the  nerve  along  it  more  liable  to  injury  by  any  in- 
flammation of  the  tissues  along  the  course  of  the  nerve.  Slight  pressure 
in  a  small  canal  is  more  liable  to  produce  permanent  injury  in  the  nerve 
because  there  is  no  chance  of  expansion.  Pneumatization  of  the  lesser 
wing  of  the  sphenoid  suggests  continuation'  of  the  sphenoid  cell  over 
the  canal  itself.  The  sphenoid  may  entirely  surround  the  nerve  and  the 
further  it  extends  over  the  canal  the  more  nearly  it  surrounds  it;  even 
with  a  fairly  large  canal  therei  is  greater  danger  of  the  involvement  of 
the  nerve  in  these  cases,  if  there  is  sphenoid  involvement. 

The  X-ray  gives  us  definite  information  as  to  the  size  and  shape 
of  the  canal  and  also,  if  you  study  it  very  carefully,  as  to  the  character 
of  the  surrounding  bone.  We  can  determine  fairly  accurately  that  there 
has  been  inflammation  in  the  canal  or  in  the  sinus  as  the  X-ray  will 
probably  show  some  darkening  in  that  region  which  confirms  our  sus- 
picions of  inflammation  along  the  neighborhood  of  the  nerve.  I  want  to 
congratulate  Dr.  White  for  bringing  it'his  so  concisely  and  clearly  to  our 
attention. 

Dr.  Harris  P.  Mosher,  Boston.  Dr.  White  has  been  working  on  this 
subject  for  years,  often  with  lack  of  sympathy.  I  think  he  has  now  given 
us  something  definite.  If  3'ou  have  a  narrow  canal,  you  don't  have  to 
wait  long.  I  have  been  watching  variations  in  the  skull  and  applying 
theories  to  these  variations,  but  you  have  to  be  very  cautious  about 
going  too  fai'  from'  inferences  in  regard  to  anatomic  variations.  They 
don't  always  live  up  to  the  specifications. 

Dr.  Greenfield  Sluder,  St.  Louis.  I  don't  think  Dr.  White  has  been 
sufficiently  congratulated  for  this  job.  Anyone  who  studies  this  minute 
anatomy  deserves  great  praise.  This  is  an  illustration  of  how  these 
facts  are  brought  out  by  surgical  necessity.  The  advance  in  this  line 
is  limited  to  this  kind  of  stimulation.  My  feeling  about  the  optic  canal 
has  been  of  long  standing.  I  considered  that  the  size  of  the  canal  was 
determined  by  the  size  of  the  nerve.  Dr.  White  shows  that  the  pneuma- 
tization of  the  upper  nasal  cells  has  something  to  do  with  the  size  of  the 
canal.  This  is  a  valuable  clinical  contribution  because  it  shows  that  if 
the  canal  be  narrow  it  is  an  indication  to  take  the  case  more  seriously 
and   more   promptly  in   hand. 

Dr.  Lee  Cohen,  Baltimore.  I  would  like  Dr.  White  to  tell  us  some- 
thing about  his  technic  in  taking  the  radiograms.  We  all  feel  deeply 
grateful  to  him  and  our  gratitude  would  be  increased  if  he  will  give  tis 
some  technical  details. 

Dr.  Greenfield  Sluder.  Will  Dr.  White  describe  the  ophthalmological 
lesion  in  the   fundus.     Was  it  papilled'cma  ? 

Dr.  L.  E.  White,  (closing)  :  My  term  covers  many  conditions.  I 
simply  said  "opitic  nerve  involvement."  This  includes  any  pressure  on 
the  optic  nerve  that  might  arise  in  the  sinus  or  any  other  part  of  the 
body.  Small  canals,  wherever  therel  is  inflammation,  will  exert  an  un- 
favorable influence  on  the  prognosis.  In  regard  to  the  filming  of  the 
canal:  the  position  of  the  patient  is  of  extreme  importance.  A  slig'ht 
variation  will  show  so  changed  an  outline  as  to  render  the  film  practi- 
cally worthless.  The  full  directions  are  given  in  my  paper.  I  might  say 
that  the  films  are  taken  with  the  patient  lying  face  downwards,  with 
the  malar  bone  touching  the  lower  edge  of  the  plate.  The  X-ray  is  at 
a  24  inch  distance  from  the  head  in  all  cases.  There  is  about  1  finger 
between  the  rim  of  the  orbit  and  the'  plate.  A  short  flat  nose  is  a 
different  propositions  from  a  large  nose,  the  latter  is  hard  to  adjust  and 
h'as  to  be  pushed  over.  The  canal  is  tw^o  inches  from  the  plate  and  is 
seen  slightly  enlarged.  In  regard  to  bending,  different  skulls  show 
slight  bending  of  the  optic  canal.  Sometimes  the  canal  has  to  be  viewed 
at  a  slightly  different  angle,  or  the  top  of  the  lesser  wing  of  the  sphenoid 
is   distorted   and    the    canal   is    seen    distorted    also.     A   large    canal    with 
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good  pneumatization  may  have  optic  nerve  involvement  but  most  of  these 
recover.  In  the  chronic  cases  there  is  thickening  of  the  sheath  of  the 
nerve.  The  dehiscences  mentioned  might  have  come  from  the  method 
of  cleaning  the  skulls.  In  40  skulls  of  still  born  infants,  the  optic  canals 
were  good  in  20  cases.  The  canals  are  not  far  from  adult  size,  but 
very  short,  and  comparable  to  the  anulus  campanulus  of  the  ear.  Dr. 
MacKenty  mentioned  aneurysm  of  the  circle  of  Willis.  I  had  one 
similar  case.  He  left  the  hospital  in  normal  condition,  but  died  a  few 
days  later.     The  condition  was  reported  as  double  cerebral  hemorrhage. 


INTRASEPTAL         IMPLANTATION         IN         ATROPHIC 
RHINITIS*. 

By    H.    L.    POLLOCK,    M.    D.,    Chicago.    Illinois. 

Atrophic  rhinitLs  associated  with  ozena,  prohably  the  earliest 
nasal  disease  ever  described,  has  been  the  bane  of  rhinologists  for 
many  many  years.  Various  therapeutic  agents  have  been  utihzed  in 
years  gone  by  to  combat  this  condition  but  up  to  the  present  time 
not  one  measure  has  been  advanced  to  satisfactorily  ameHorate  this 
disease.  It  is  not  the  purpose  of  this  paper  to  delve  into  the  etiology 
or  tsymptomalto'logy  of  this  malady  except  in  so  far  as  it  is  concerned 
with  the  new  method  of  treatment  as  employed  by  the  author. 

Before  taking  up  the  specific  subject  of  the  treatment  it  will  be 
necessary  to  go  into  some  detail  concerning  the  etiology.  Some  years 
ago  J.  S.  Fraser  and  F.  Esmond  Reynolds  (1)  gave  a  complete  de- 
scription of  practically  all  the  various  theories  at  that  time  advanced 
as  to  the  cause  of  atrophic  rhinitis.  Each  advocate  had  his  followers 
and  as  is  usual  in  these  diseases  of  unknown  origin,  each  claimed  an 
advantage  as  to  his  particular  theory  over  all  others.  Grunwald. 
who  claimed  that  the  disease  was  secondary  to  a  sinus  infection,  prob- 
ably has  the  greatest  number  of  adherents  because  in  practically 
every  case  of  advanced  atrophic  rhinitis,  we  find  the  sinuses  to  be  also 
afifected.  The  maxillary  antrum,  sphenoid  and  frontal  sinuses  are 
infected  in  the  order  named  in  the  large  number  of  cases  which  have 
come  under  my  observation. 

It  is  needless  to  state  at  this  point  that  before  expecting  any 
improvement  of  symptoms,  attention  must  be  first  paid  to  the  various 
suppurative  sinus  conditions.  In  describing  my  procedure  for  the 
attempted  cure  of  atrophic  rhinitis,  we  must  take  it  for  granted  that 
all  the  afifected  sinuses  have  received  proper  attention,  viz.,  aeration 
and  drainage.  Knowing  full  well  that  we  are  dealing  with  an  atro- 
phy, both  of  the  turbinates  and  the  muco-perichondrium  of  the  sep- 
tum, our  watchword  must  be  the  preservation  of  as  much  normal 
tissue  in  the  nose  as  is  possible  by  the  preliminary  attention  to  the 
nasal  accessory  sinuses.  The  second  theory  to  receive  our  attention 
is  that  of  Zaufal  and  Hopman  which  brings  forth  the  idea  of  abnor- 
mal patulency  of  the  facial  bones  which  makes  the  air  spaces  in  the 
nasal  chamber  much  larger  than  those  found  in  normal  individuals 
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and  which  they  believe  is  the  causative  factor  in  atrophic  conditions 
of  the  nose.  The  ozena  or  stench  is  no  doubt  produced  by  the  action 
of  the  saprophytic  organisms  developing  in  a  fertile  moist  warm  media 
in  the  nasal  chamber.  The  fact  that  we  almost  invariably  find  the 
Abel  bacillus  or  the  Perez  diplobacillus  fetidus,  does  not  necessa- 
rily mean  that  they  play  an  important  part  in  the  etiology  of  the 
atrophic  condition  but  rather  in  the  production  of  the  decomposition 
which  gives  rise  to  the  exceedingly  obnoxious  odor.  By  constantly 
removing  the  dried  secretions,  crusts,  etc.,  and  keeping  the  nasal 
cavities  clean  by  constant  suction,  we  can  soon  obtain  relief  from  this 
odor  and  improve  the  condition  of  the  mucous  membrane.  However, 
it  will  have  no  afifect  on  the  atrophy  or  lessen  the  large  space  existing 
in  the  nasal  cavity.  Taking  this  view  of  the  causation  of  the  crusts 
and  odor,  we  theoretically  could  cure  the  disease  very  easily  by  pre- 
venting the  discharge  and  crust  formation.  As  just  stated,  we  are 
able  to  reduce  the  discharge  by  paying  proper  attention  to  the  sinuses 
especially  to  the  ethmoidal  labyrinth  which  is  most  always  afifected. 
Therefore,  I  recommend  as  thorough  an  ethmoid  exenteration  as  is 
possible  leaving  the  middle  turbinate  intact,  doing  the  so-called 
Mosher  c^j^tration.  my  idea  being  to  leave  as  much  normal  struct- 
ures in  the  nasal  chambers  as  is  possible.  The  next  consideration  in 
the  treatment  consists  in  reducing  the  space  between  the  septum  and 
the  atrophic  turbinate.  Zaufal,  years  ago,  was  the  first  to  point  out 
why  the  crusts  were  formed.  His  explanation,  which  I  believe  is 
accepted  by  everyone,  is  very  simple — the  immlense  inrush  of  air 
dries  up  the  watery  secretion  and  leaves  the  solid  portion  which 
accumulates  in  the  form  of  crusts.  In  addition  to  this,  my  associate 
and  I  showed  several  years  ago  that  the  fibrin  content  of  the  blood 
of  patients  affected  with  atrophic  rhinitis  was  double  that  found  in 
normal  individuals.  I  feel  that  I  now  have  a  method  by  which  the 
space  can  be  lessened  and  the  crust  formation  prevented  provided 
both  the  patient  and  the  rhinologist  persist  undiscouraged.  It  is 
also  important  that  this  reduction  of  space  must  be  permanent  and 
not  transitory  if  we  expect  permanent  results. 

There  are  three  methods  which  have  been  employed  in  attempt- 
ing to  close  the  enlarged  spaces  : 

1.  By  bringing  the  turbinate  toward  the  septum. 

2.  By  bringing  the  septum  toward  the  lateral  wall  of  the  nose. 

3.  By  bringing  the  whole  lateral  wall  of  the  nose  to  the  septum. 
The  first  method  has  been  but  seldom  attempted  and  when  tried, 

the  results  obtained  were  very  poor.     Von  Stein  attempted  to  inject 
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paraffin  behind  the  inferior  turbinate  and  gradually  pushed  it  toward 
the  median  line.  The  method  was  not  feasible  and  was  soon  dropped. 
The  second  procedure,  viz.,  that  of  bringing  the  septum  toward  the 
lateral  wall,  has  been  tried  with  varying  success.  However,  the 
method  which  I  have  employed  has  given  uniformly  good  results.' 
Dr.  J.  Wileminsky  (2)  of  Vienna  in  an  article  entitled  :  "Submucous 
Paraffin  Injections"  was  one  of  the  first  to  draw  attention  to  a  method 
of  injecting  into  the  septum  submucously  with  the  idea  of  bringing  the 
muco-perichondrium  out  toward  the  lateral  wall,  thus  lessening  the 
space  in  atrophic  rhinitis  and  obtained  some  definite  improvement  in 
ozena  cases.  Dr.  Harry  Kahn  (3)  of  Chicago  in  an  article  entitled 
"Treatment  of  Ozena  by  the  Submlucous  Injection  of  Paraffin  into 
the  Nasal  Septum"  was  the  first  American  to  call  attention  to  this 
subject  and  from  this  method  he  claimed  success.  Both  treatments 
consisted  of  using  a  paraffin  needle,  injecting  the  paraffin  under  the 
muco-perichondrium.  After  reading  the  article,  my  associate  and 
I  conceived  a  method  of  introducing  the  paraffin  which  we  thought 
would  give  better  results.  This  consisted  of  making  a  small  incision 
into  the  muco-perichondrium  of  the  septum  and  elevating  it  as  we 
do  in  performing  the  submucous  resection  of  the  septum,  carrying 
the  dissection  down  to  the  floor  of  the  nose  and  at  the  same  time 
attempting  to  elevate  some  of  the  muco-perichondrium  of  the  floor. 
This  lower  dissection  is  very  important  because  of  the  greater  atro- 
phy of  the  inferior  turbinate  and  consequently  the  greatest  space 
is  at  the  floor.  After  this  careful  dissection  is  made,  and  here  I 
would  add  that  the  elevation  must  be  performed  with  extreme  care 
lest  it  tear  the  muco-perichondrium  thus  defeating  the  result  expected, 
sufficient  moulded  pieces  of  paraffin  are  placed  in  this  pocket,  one  by 
one,  until  the  mucous  membrane  is  put  on  a  slight  tension.  The 
edges  of  the  primary  incision  are  then  closed  with  suture.  The  im- 
mediate results  are  good  but  paraffin,  being  a  foreign  body,  has  a 
tendency  to  slough  out.  I  have  had  cases  where  the  paraffin  remained 
in  place  for  at  least  two  years  and  then  gradually  sloughed  out.  I 
have  also  had  cases  where  the  paraffin  rem'ained  in  situ  as  long  as  I 
had  the  case  under  observation,  the  greatest  length  of  time  being 
four  years  and  as  far  as  I  know,  it  is  undoubtedly  where  I  placed  it. 
In  all  of  these  cases  where  I  used  the  paraffin  successfully,  the  pa- 
tients showed  a  most  gratifying  improvement,  viz.,  cessation  of  the 
crusting  and  a  disappearance  of  the  ozena,  the  mucoid  discharge 
being  very  slight.  These  injections  were  made  unilaterally  and  after 
a  period  of  six  months  the  opposite  side  was  treated  similarly,  pro- 
vided the  first  side  did  not  slough.    Unfortunately,  a  very  large  per- 
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centage  of  cases  sloughed  out.  We  then  decided  to  try  some  other 
material  which  would  probably  become  organized  and  remain  in  place. 
Having  had  several  cases  of  cerebral  hernia  following  decompression 
operations  for  various  pathological  brain  lesions,  we  found  that  the 
best  method  of  preventing  a  reformation  of  the  hernia  was  by  employ- 
ing fascia  lata  to  cover  the  bone  defect.  The  fascia  has  been  found 
to  heal  in  nicely  and  become  quite  firm.  I  therefore  concluded  to  use 
the  fascia  for  septum  implants  in  atrophic  rhinitis,  the  fascia  being 
very  easily  obtained  from  the  patient.  I  used  the  fascia  in  a  number 
of  cases  and  found  that  even  after  using  both  fascias  on  one  side  of 
the  septum,  so  much  shrinkage  occurred  after  a  few  months,  that  one 
could  scarcely  notice  any  bulging  of  the  septum.  Therefore,  I  de- 
cided to  discontinue  this  method  on  account  of  not  obtaining  the  de- 
sired results.  I  next  attempted  to  use  abdominal  fascia  which  was 
obtained  by  the  general  surgeon  while  doing  a  laparotomy.  In  nearly 
all  of  the  cases  in  which  I  used  the  abdominal  fascia,  infection  took 
place  and  the  implant  sloughed  out  proving  the  impracticability  of 
its  use.  We  then  decided  to  try  the  Moosetig-Moorhof  plug  which  the 
general  surgeons  had  employed  so  successfully  in  the  treatment  of 
osteomyelitis  of  the  long  bones.  This  plug  consists  of  the  following 
constituents :  spermaceti,  paraffin  and  iodoform.  The  method  of 
introducing  was  also  somewhat  changed.  The  procedure  was  as  fol- 
lows :  An  incision  was  made  thru  the  muco-perichondrium  and  the 
cartilaginous  septum  and  the  dissection  was  made  on  the  opposite 
side.  For  instance,  if  the  right  side  was  to  be  elevated,  the  incision 
was  made  from  the  left  side  of  the  septum  thru  the  cartilage.  After 
the  pocket  was  made,  it  was  packed  for  about  ten  days  with  iodoform 
gauze  so  as  to  obtain  a  granulating  cavity.  The  plug  was  then  intro- 
duced into  the  newly  formed  cavity  and  the  lips  of  the  incision  were 
sealed  with  collodion.  While  we  never  obtained  an  infection,  in  every 
case  in  which  we  introduced  the  plug,  sloughing  occurred  and  the 
plug  came  out.  I  then  decided  to  use  a  homogenous  material  such 
as  bone  and  cartilage  of  a  previously  operated  septum.  I  felt  con- 
fident that  the  bone  and  cartilage  being  of  homogenous  m^aterial, 
would  remain  in  place  and  become  a  permanent  part  of  the  septum, 
provided  that  infection  did  not  occur.  It  is  now  more  than  three 
years  since  I  did  the  first  intranasal  bone  cartilage  implant  and  the 
procedure  has  given  uniformly  excellent  results.  The  technique  of 
the  operation  is  the  same  as  that  used  for  the  paraffin  implant  with 
some  slight  modifications.  The  patient  or  patients  requiring  the  sub- 
mucous operation  are  first  tested  to  ascertain  if  they  are  free  from 
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any  infectious  disease  such  as  lues  and  tuberculosis.  In  my  earlier 
cases  I  typed  the  blood  of  the  patient  from  whom  the  septum  was 
to  be  removed  as  well  as  that  of  the  ozena  patient  but  found  that  it 
made  no  difference  to  which  group  they  belonged  and  therefore  have 
discontinued  this.  I  remove  the  septum  under  most  rigid  aseptic 
precautions  and  place  it  in  dry  sterile  gauze.  Immediately  upon  the 
termination  of  the  septum  resection,  the  recipient  is  prepared  for  the 
implant  as  before  described.  I  do  not  permit  the  septal  cartilage  or 
bone  to  be  touched  with  anything  but  sterile  instruments.  After  the 
muco-perichondrium  has  been  elevated  and  especially  down  to  the 
floor,  the  pieces  of  the  septum,  including  bone  and  cartilage,  are 
introduced  thru  a  Killian  medium  specula,  extreme  caution  being 
taken  not  to  permit  the  implant  to  touch  the  mucous  membrane  of  the 
nose.  In  performing  the  submucous  operation,  one  should  attempt 
to  obtain  as  large  a  piece  or  pieces  of  cartilage  and  bone  as  possible 
and  use  them  as  such  because  it  has  been  my  experience  that  the 
greater  the  number  of  pieces  one  uses,  the  more  difficult  it  is  to  attain 
nutrition  especially  where  fragments  overlap.  Therefore,  the  im- 
plants should  come  in  contact  with  as  much  of  the  mucous  membrane 
or  septum  as  possible  in  order  to  insure  proper  nourishment.  It  is 
also  essential  that  the  implants  be  placed  as  low  down  toward  the 
floor  as  they  can  be  for  it  is  here  that  the  greatest  amount  of  atrophy 
occurs.  I  sometimes  use  a  black  silk  suture  to  close  the  incision  but 
more  often  seal  its  edges  with  cotton  dipped  in  collodion.  I  find  that 
where  there  is  much  atrophy,  it  is  necessary  to  use  at  least  two  septi 
or  otherwise  the  space  will  not  be  sufficiently  filled  out.  In  none  of 
my  cases  did  the  pressure  occasioned  by  using  two  septi  cause  any 
necrosis  of  the  muco-perichondrium  with  consequent  sloughing.  In 
my  first  cases  I  made  a  grievous  mistake  in  doing  both  sides  at  once. 
We  know  that  the  septum  receives  its  nourishment  from  the  muco- 
perichondrium  and  when  I  dissected  both  sides  at  one  time  all  nour- 
ishmlent  was  lost  and  a  necrosis  of  the  septum  resulted  with  a  sec- 
ondary perforation  at  the  site  of  the  incisions.  Since  this  unhappy 
complicajtion  arosje,  I  have  always  waited  for  aft  least  three  months 
before  attempting  the  second  side.  Owing  to  the  fact  that  a  few  of 
the  patients  objected  to  the  use  of  material  from  other  patients  and 
also  at  times  did  not  wish  to  wait  until  I  had  a  septum  or  two  to  use, 
I  have  employed  as  the  transplant,  costal  cartilage  from  the  patient's 
own  ribs.  The  costal  cartilage  gives  the  same  result  as  the  septal 
cartilage  and  bone.  In  those  cases  in  which  we  find  a  unilateral  ozena 
or  atrophic  rhinitis  in  consequence  of  a  marked  septal  deflection  to 
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the  opposite  side,  the  results  have  been  most  gratifying.  This  is  very 
easily  explained  by  the  fact  that  the  extra  muco-perichondrium  on 
the  concave  side,  when  dissected  up  and  pushed  out,  is  always  large 
enough  to  come  in  contact  with  the  lateral  wall  and  leaves  very  little 
or  no  space  in  which  crusts  can  form.  After  these  cases  have  healed, 
the  septum  appears  to  have  a  deflection  to  both  sides.  We  have  no 
fear  of  using  too  much  implant  for  there  is  always  a  slight  second- 
ary shrinkage  after  the  subsidence  of  the  immediate  postoperative 
swelling.  Naturally  the  first  question  which  arises  in  our  minds 
relative  to  this  procedure  is  the  following :  Will  the  implant  remain 
permanently  or  will  it  become  absorbed?  If  not  absorbed,  what 
occurs?  Clinically,  I  can  state  that  after  observing  my  cases  for 
some  three  years,  the  implants  are  still  as  large  as  they  were  soon 
after  the  acute  post  operative  swelling  subsided  and  the  clinical  con- 
dition of  the  patients  is  excellent.  Some  of  these  patients  still  have 
a  slight  discharge  but  practically  all  are  free  from  odor  and  from 
the  crust  formations.  I  have  no  doubt  that  the  same  process  takes 
place  that  we  see  in  a  bony  or  cartilaginous  transplant  in  the  correc- 
tion of  saddle  noses  when  the  transplants  are  brought  into  contact 
with  periosteum  or  the  bone  itself.  It  obtains  nutrition  and  con- 
tinues to  live.  Carter  of  New  York  in  a  series  of  cases  of  bony  trans- 
plants which  were  brought  into  contact  with  the  nasal  bone,  showed 
by  roentgenograms  that  the  bones  continue  to  grow  and  remain  as 
such  for  years  after  the  transplant  was  done.  I  have  just  completed 
the  third  operation  for  implantation  on  one  patient.  The  first  was 
done  on  the  right  side  one  year  ago.  Having  only  one  resected  sep- 
tum at  the  time,  I  made  my  muco-perichondrium  incision  fairly  well 
back  expecting  to  implant  farther  forward  at  a  subsequent  time.  Six 
months  ago  I  transplanted  the  left  side.  Just  recently  I  implanted 
again  on  the  right  side,  making  my  incision  as  far  forward  as  possi- 
ble, I  dissected  backward  as  far  as  the  previous  incision.  Just  pos- 
terior to  it,  I  came  upon  firm  fibrous  bands  thru  which  I  could  not 
dissect.  These  were  probably  connective  tissue  between  implant, 
septum  and  muco-perichondrium  showing  that  organization  had  taken 
place  between  implant  and  surrounding  tissues. 

The  third  method  consists  in  bringing  the  whole  lateral  wall 
to  the  septum  and  attempting  to  form  a  synechia  between  the  inferior 
turbinate  and  septal  wall.  Max  Halle  (4)  in  his  article  "Falle  zum 
Ozena  Operations  nach  Modifizierte  Methode"  described  this  method. 
His  technique  is  as  follows :  An  incision  is  made  in  front  of  the 
attachment  of  the  middle  turbinate  extending  same  in  front  of  the 
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inferior  turbinate  down  thru  the  mucous  membrane  and  periosteum. 
Another  incision  is  made  along  the  floor  of  the  nose  joining  the  pre- 
vious incision.  Then  with  chisel  he  cuts  thru  the  bone  and  forces  this 
triangular  piece  toward  the  septum.  Just  previous  to  this  forcing 
the  bone  over,  he  scarifies  both  inferior  turbinate  and  septum  hoping 
to  get  a  synechia  between  these  structures.  He  continues  to  pack  the 
opening  for  a  long  timle  so  as  to  hold  the  bone  in  place.  After  union 
has  occurred,  he  removes  pack  and  allows  the  opening  to  heal.  He 
reports  excellent  results  with  this  method.  Dr.  A.  Lautenschlagen 
(5)  in  his  article  "Operatives  Verfahren  bei  Vorgeschrittenen  Ozana" 
modifies  this  method  or  as  he  claims,  has  suggested  a  similar  but 
new  operation.  He  begins  sublabially  similar  to  a  radical  antrum 
operation  and  after  removing  the  anterior  wall  of  the  antrum,  chisels 
thru  and  pushes  back  the  whole  lateral  wall  of  the  nasal  cavity  toward 
the  septum.  Dr.  Schonstadt  (6)  of  Berlin  suggests  another  method 
in  which  he  makes  an  incision  sublabially  -  and  then  dissects  up  the 
mucous  membrane  of  the  floor  of  the  nose  as  far  back  as  the  choana. 
Into  this  pocket  he  transplants  a  piece  of  tibia,  thus  hoping  to  lessen 
the  space  in  the  inferior  portion  of  the  nose.  All  of  the  operations 
are  extensive  and  complicated  and,  I  believe,  incur  a  great  risk.  I 
have  not  attemSpted  either  of  these  methods  as  I  feel  that  I  can  obtain 
as  good  results  by  the  method  which  I  have  described. 

Conclusions  :  ( 1 )  The  crusts  are  caused  by  the  secretion  aris- 
ing from  the  suppurating  ethmoiditis,  losing  its  watery  contents  by 
the  inrush  of  too  much  air.  This  is  due  to  the  large  space  in  the 
inferior  meatus  caused  by  the  atrophic  inferior  turbinate.  (2)  The 
stench  is  caused  by  saprophytic  micro-organisms  which  find  an  excel- 
lent culture  media  in  the  moist  warm  field.  (3)  The  secretion  can  be 
lessened  by  exenterating  the  ethmoid  labyrinth.  (4)  Both  crust 
formation  and  fetid  odor  can  be  lessened  or  cured  by  reducing  the 
space  to  its  normal  size.  (5)  This  normal  space  may  be  produced 
by  bulging  out  the  septum  toward  the  lateral  wall  of  the  nose  by 
introducing  bone  and  cartilage  in  the  manner  which  I  have  suggested. 
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DISCUSSION. 

Dr.  J.  S.  Fraser,  Edinburgh  :  In  a  group  of  patients  the  cases  were 
treated  by  withdrawing  the  blood  from  the  arm  vein  and  injection  under 
the  mucosa  of  the  inferior  septum  and  this  simple  procedure  has  proven 
just  as  effective  as  the  injection  of  adrenalin  or  anesthesic.  One  would 
expect  absorption  of  the  blood  that  was  introduced,  just  as  that  of  a 
bruise  is  absorbed,  but  it  can  be  done  again,  and  in  time  it  got  results. 
There  was  no  fibrosis  or  scar  tissue.  This  was  much  easier  than  taking 
a  piece  of  the  tibia  or  a  bit  of  septum  from  another  patient. 

Dr.  W.  W.  Carter,  New  York:  I  am  much  interested  in  this  implan- 
tation in  which  Dr.  Pollock  has  done  successful  work.  I  have  done 
transplantation  of  bone  and  cartilage  but  not  for  the  purpose  to  which 
he  has  applied  it.  I  know  something  about  the  clinical  results  of  the 
transplantations.  '  With  regard  to  using  portions  of  the  septum  of 
another  patient,  I  would  say  that  this  tissue  is  always  absorbed  in  the 
correction  of  nasal  deformities  and  would  probably  be  absorbed,  in  the 
manner  Dr.  Pollock  uses  it.  But  it  leaves  sufficient  connective  tissue 
to  fill  the  gap.  I  would  advise  the  use  of  autogenous  bone  and  carti- 
lage. I  think  that  from  the  rib  is  better  than  from  the  tibia.  If  you 
use  periosteum  covered  bone,  with  the  cartilage,  it  will  not  be  absorbed. 
You  can  look  for  osteogenesis  from  the  tissues  of  the  patient.  The 
tissues  are  formed  in  the  membrane.  Osteogenesis  will  be  arrested  in 
the  transplant  itself.  This  paper  is  a  very  important  one  and  I  would 
like  to  congratulate  the  writer. 

Dr.  Wolff  Freudenthal,  New  York:  A  fundamental  mistake  has  been 
made  in  attributing  this  condition  to  the  width  of  the  chambers  of  the 
nose.  This  is  a  secondary  condition.  I  have  tried  transplanting  a  piece  of 
mucosa  into  the  septum.  It  sticks  very  easily  with  the  sutures,  if  you  keep 
the  patient  quiet  and  in  bed  two  or  three  days.  I  took  two  pieces,  one  from 
the  head  and  one  from  the  floor.  The  results  are  not  great,  but  they 
are  encouraging.     Perhaps  the  methods  could  be  combined. 

Dr.  F,  P.  Emerson,  Boston:  I  am  very  much  interested  in  Dr. 
Pollock's  paper,  but  my  own  experience  has  been  the  opposite  of  the 
position  taken  by  the  writer.  I  have  regarded  these  cases  as  does  Dr. 
Fraser,  that  is  they  are  the  end  result  of  a  suppurative  process.  The 
X-ray  does  not  show  anything  in  the  sinus.  The  X-ray  may  not  be  of 
service  in  secondary  atrophy  after  suppuration.  I  have  operated  on  all 
cases  without  regard  to  the  width  of  the  vestibule  on  the  supposition 
that  this  is  caused  by  infection  and  lack  of  drainage.  Where  there  is 
involvement  of  the  ethmoid  cells  it  is  easy  to  discover  but  trouble  in  the 
antrum  with  maxillary  sinusitis  and  polyp  degeneration  is  difficult  to 
diagnose.  I  have  operated  through  the  canine  fossa,  doing  the  radical 
operation  and  cleaning  out  the  membrane.  This  cleared  up  the  atrophy 
of  the  nose  in  these  cases.  The  width  of  the  vestibule  has  no  influence 
after  the  infection  is  cleared  up 

Dr.  H.  L.  Pollock  (closing)  said  :  I  think  I  made  it  clear  that  we  have 
been  using  the  tibia  and  also  costal  cartilage  with  periosteum.  I  had  better 
results  with  the  tibia.  It  takes  3  years  to  be  absorbed.  I  have  seen  very 
little  absorption  as  far  as  the  tibia  was  concerned.  I  did  not  go  into 
the  etiology  or  the  pathology.  I  start  out  with  attention  to  the  sinuses 
because  that  is  absolutely  necessary  to  success.  Cases  in  which  this 
procedure  was  not  done  first,  gave  very  poor  results  and  had  to  be  re- 
operated. 


THE     DIAGNOSIS,     DIFFERENTIAL     DIAGNOSIS     AND 
PROGNOSIS    OF    LARYNGEAL    TUBERCULOSIS. 

By  P.   R.    SPENCER,  M.   D.,   Boulder,   Col. 

Laryngeal  tuberculosis  is  such  a  frequent  complication  of  pul- 
monary tuberculosis  that  it  assumes  great  importance  in  the  practice 
of  laryngology  and  should,  therefore,  be  discussed  in  laryngological 
meetings  more  frequently  than  it  is.  I  am  particularly  interested  in 
the  early  diagnosis,  because  it  often  means  a  cure  or,  at  least,  an  arrest 
of  the  disease.  Many  authors,  e.  g.,  Minor  (1),  Curtis  (2),  Thomp- 
son (3),  Carmody  (4),  Grayson  (5),  Ellis  in  discussing  Freuden- 
thal's  (6)  paper,  and  others  have  laid  stress  upon  the  value  of  an  early 
diagnosis.  Greene  (7),  says,  "A  well-equipped  sanatorium,  with  a 
treatment  room  for  throat  conditions,  is  almost  a  requisite  for  the 
proper  care  of  laryngeal  tuberculosis."  I  would  add  to  this  a  well 
trained  laryngologist.  Levy  (8),  remarks,  "No  subject  in  medicine, 
possesses  a  more  extensive  or  interesting  history  than  tuberculosis,  nor 
can  any  disease  boast  of  more  attempts  at  solving  the  problem  of  its 
treatment  with  less  permanent,  definite  and  satisfactory  results." 
Dworetzky  (9),  adds,  "The  importance  of  the  early  diagnosis  of  pul- 
monary tuberculosis  has  been  fully  established.  The  early  detection 
of  the  pulmonary  lesion  has  in  the  majority  of  instances  enabled  us 
either  to  cure  the  lesion  or  at  least  check  its  progress. 

The  early  diagnosis  of  laryngeal  tuberculosis,  however,  is  still 
being  neglected,  and  too  often  we  meet  the  advanced  laryngeal  cases, 
in  which  conservative  treatment  is  of  no  avail,  while  radical  treatment 
is  also  useless  because  of  the  existing,  extensive  destruction  of  tissue. 
Such  involvement  of  the  larynx  could  often  be  avoided  if  treatment 
were  instituted  in  the  early  infiltrative  stage.  Thus  it  could  safely 
be  said  tha^t,  as  in  pulmonary  tuberculosis,  the  prognosis  and  the 
successful  treatment  of  tuberculous  laryngitis  depends  largely  on 
early  diagnosis." 

The  primary  type  is  so  rare,  if,  indeed,  it  exists  at  all,  that  it 
scarcely  deserves  serious  consideration.  My  only  excuse  for  men- 
tioning it  is  that  we  occasionally  hear  of  the  primary  form.  Arrow- 
smith  (10)  says,  "It  is  conceded  today  that  primary  laryngeal  tubercu- 
losis probably  never  occurs  and  that  most  individuals  who  exhibit 
tuberculosis  manifestations  in  mature  life  have  been  infected  in 
childhood  or  infancy,  the  infection  remaining  latent  as  a  rule,  until 
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some  adventitious  stimulus  spurs  it  into  activity  in  any  or  all  of  its 
protean  forms."  Wood  (11),  however,  believes  that  it  is  unquestion- 
able that  primary  tuberculosis  of  the  larynx  has  occurred,  though  it  is 
exceedingly  rare. 

Many  laryngologists  of  wide  experience,  such  as  Dr.  Robert 
Levy,  state  that  the  primary  type  of  the  disease  has  almost  never 
been  encountered  in  their  many  years  of  experience  in  the  diagnosis 
of  laryngeal  tuberculosis.  Hastings  (12),  says,  "Tuberculosis  of  the 
larynx  is  rarely,  if  ever,  primary.  The  primary  focus  may  be  un- 
demonstrable  except  by  autopsy.  In  view  of  the  numerous  positive 
tuberculin  test  observations  and  confirmatory  autopsy  records  in 
apparently  non-tuberculous  patients  a  diagnosis  of  primary  tubercu- 
losis of  the  larynx  can  well  be  questioned.  Certainly  a  verdict  of 
'not  proven',  so  far  as  its  being  primary  is  legitimate,  until  searching 
autopsy  is  made."  Levy  made  a  similar  statement  in  discussing 
Hurd's  (13)  paper.  Sir  St.  Clair  Thomson  (14),  says,  "Primary 
tuberculosis  of  the  larynx,  as  shown  by  post-mortem  integrity  of  the 
lungs,  is  so  extremely  rare  that  for  practical  purposes  its  possibility 
may  be  neglected.  When  cases  are  met  with  where  no  pulmonary 
lesion  can  be  detected,  this  is  simply  because  our  present  methods  of 
investigation  are  inadequate  to  detect  early  or  limited  deposits  in  the 
chest."  Freudenthal  (15),  believes,  "Primary  tuberculosis  of  the 
larynx  does  occur,  and  more  frequently  than  has  hitherto  been  ac- 
cepted."    Chappel   (16),  expressed  a  similar  opinion. 

Dworetzky  (17),  says,  "It  can  readily  be  seen  that  a  thorough 
knowledge  of  clinical  pathology  is  fundamental.  Without  a  full 
conception  of  the  various  phases  and  course  of  a  lesion,  we  are 
scientifically  unable  to  prognosticate  and  treat  a  disease."  The 
following  classification  based  on  clinical  pathology  includes  almost 
all  cases  unless  complicated  by  other  diseases ; 

I.     Primary.     Extremely  rare  if  it  exists  at  all. 

11.     Secondary.     Types  based  on  macroscopic  pathology. 

(1)  Vascular  changes. 

(a)  Anemia. 

(b)  Hyperemia. 

(2)  Infiltration. 

(3)  Tuberculoma. 

(4)  Ulceration. 

(a)  Acute  or  Active. 

(b)  Chronic  or  Sluggish. 

(c)  Superficial. 

(d)  Deep. 
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(5)  Edema. 

(6)  Fibrosis. 

(7)  Perichondritis. 

(8)  Chondritis. 

(9)  Necrosis. 

III.  Duration. 

( 1 )  Acute. 

(2)  Subacute. 

(3)  Chronic. 

IV.  Stages. 

(1)  Stage  I. 

(2)  Stage  II. 

(3)  Stage  III. 

On  a  former  occasion  the  writer  (18),  gave  a  briefer  classifica- 
tion but  the  present  one  is  more  complete. 

Dworetzky   (41),  advocates  the  following  classification: 
"Peracute  tuberculosis  of  the  larynx 

Stage  1 
Acute  tuberculosis  of  the  larynx  Stage  2 

Stage  3 

Stage  1 

Subacute  tuberculosis  of  the  larynx  Stage  2 

Stage  3 

Stage  1 

Chronic  tuberculosis  of  the  larynx  Stage  2 

Stage  3." 
While  acute  laryngeal  tuberculosis  is  rare,  it  may  and  does  occur. 
It  may  complicate  any  stage  of  either  the  laryngeal  or  pulmonary 
disease.  It  is  usually  seen  in  patients  who  have  very  little,  if  any, 
resistance  to  pulmonary  tuberculosis  and  who  rapidly  succumb.  It 
is  particularly  this  type  of  disease  which  has  been  called  by  the  laity 
"hasty",  "quick",  or  "galloping",  consumption  and  it  has  made 
physicians  speak  of  the  laryngeal  complication  as  the  "death  warrant." 
Patients  who  have  sufifered  for  years  from  pulmonary  tuberculosis, 
of  a  mild  type,  may  lose  what  resistance  they  have  had  and  suddenly 
develop  a  rapidly  fatal  acute  tuberculosis  laryngitis. 

The  subacute  type  is  more  frequent  than  the  acute  and  wiil 
usually  pass  into  the  chronic  stage  under  proper  treatment  for  the 
pulmonary  and  laryngeal  disease.  Such  patients  suffer  from  hoarse- 
ness, or  even  aphonia,  and  the  larynx  shows  moderate  involvement, 
particularly  of  the  posterior  wall.  Infiltration,  tuberculomata,  or 
edema  may  be  present,  but  rarely  ulceration. 
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The  chronic  type  is  the  one  most  frequently  found.  There  is 
infiltration  with  a  decided  tendency  to  fibrosis.  The  patient  may 
complain  of  a  dry  throat  and  hoarseness.  If  the  infiltration  is  limited 
to  the  interarytenoid  sulcus  the  disease  may  be  easily  overlooked. 
Fortunately  the  disease  may  show  very  little  tendency  to  extend  to 
the  other  parts  of  the  larynx.  This  type,  therefore,  offers  the  best 
prognosis  and  under  proper  treatment  the  best  opportunity  for  a  cure. 

Stages  one,  two,  and  three  refer  to  the  amount  of  laryngeal  m- 
volvement  found  upon  examinati<}n.  Stage  one  means  slight  or 
limited  involvement,  and  stage  three  extensive  involvement  of  all  or 
nearly  all  parts  of  the  larynx.  Stage  two  indicates  an  intermediate 
involvement. 

One  of  the  very  first  things  a  patient  will  complain  about,  in  the 
early  involvement  of  the  larynx,  is  a  slight  huskiness  of  the  voice. 
This  may  be  present  in  the  morning  upon  getting  up  and  may  be 
relieved  by  coughing  or  clearing  the  throat,  only  to  return  later  in  the 
day  if  the  patient  becomes  tired  or  is  allowed  to  talk.  At  this  early 
stage  an  examination  may  reveal  an  anemia,  or  a  slight  hyperemia, 
but  at  most  the  laryngeal  changes  from  the  normal  are  not  marked. 
If  the  warning  which  an  early  laryngitis  gives  is  not  heeded,  the 
hoarseness  may  become  more  noticeable  in  the  morning  and  may 
persist  all  day.  This  is  to  be  expected  if  there  is  an  early  infiltration 
over  the  posterior  wall.  The  patient  is  fully  aware  that  he  has  to 
make  a  greater  efi^ort  to  talk  than  formerly.  Bane  (19),  says,  that  the 
vigorous  efforts  should  be  put  forth  to  check  the  local  disease  in  the 
early  stages. 

SoUenberger  (20),  thinks  that  "mere  weakening  of  the  voice, 
vocal  fatigue  on  talking,  hoarseness,  a  sense  of  dryness  in  the  throat, 
troublesome  localized  tickling,  a  lump-like  tickling  on  swallowing, 
pain,  a  feeling  of  languor  or  debility  and  increased  dry  cough"  are  all 
important  in  the  early  stage  of  the  laryngeal  complication.  He 
furthermore  says,  "These  signs  no  doubt  often  herald  the  approach 
of  the  disease  and  should  always  be  an  indication  for  speedy  laryn- 
goscopic  examination.  But  they  are  also  signs  of  actual  involvement. 
Sometimes  nearly  all  these  external  signs  are  absent  in  the  process 
of  involvement  even  to  the  point  of  disintegration." 

The  laryngeal  disease  is  by  no  means  continuously  progressive. 
Weeks  and  months  may  go  by  with  very  little  change  in  the  laryngeal 
picture,  especially  if  the  pulmonary  disease  is  improving.  That  the 
larynx  sometimes  heals  spontaneously  in  this  very  early  stage  there 
can  be  very  little  doubt.  Levy  (24),  has  recently  mentioned  this 
again.     On  the  other  hand,  if  the  pulmonary  tuberculosis  is  rapidly 
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extending  the  laryngeal  disease  will  usually  increase,  too.  Dean  (25) 
and  Mullin  (26),  have  shown  the  desirability  of  cooperation  between 
the  laryngologist  and  internist  if  the  best  results  are  to  be  obtained 
for  the  patient. 

With  more  extensive  involvement  of  the  larynx  there  is  likely  to 
be  almost  constant  hoarseness  and  the  throat  feels  dry.  There  may 
be  tickling,  stinging,  fullness,  cough,  and  expectoration.  Examination 
may  reveal  infiltration  over  the  posterior  laryngeal  wall.  This  is  due 
to  sputum  remaining  in  contact  with  the  posterior  half  of  the  larynx 
for  hours  at  a  time  during  sleep,  if  we  accept  the  older  theory  of 
direct  infection  with  the  sputum,  as  advanced  by  Louis  (27).  It  is 
difficult  to  explain  the  early  and  frequent  involvement  of  the  poster- 
ior wall  in  any  other  way.  Dworetzky  (28),  found  that  ninety-one 
per  cent,  of  his  cases  of  laryngeal  tuberculosis  had  positive  sputa. 
The  posterior  wall,  however,  is  subjected  to  more  trauma  during  par- 
oxysms of  coughing  than  is  the  anterior.  Minor  (21),  has  recently 
shown  many  of  the  early  manifestations  involving  the  larynx.  In- 
fection through  the  lymph  and  blood  stream,  as  advocated  by  Heinze, 
is  just  as  probable,  especially  with  involvement  of  the  anterior  half 
of  the  larynx. 

If  the  infiltration  becomes  more  extensive  the  lateral  walls,  the 
arytenoids,  the  true  and  false  cords,  or  even  the  epiglottis,  may  be 
involved.  Thompson  (14),  says,  "Dififerent  parts  of  the  larynx  are 
usually  involved  in  the  following  order : 

(1)  The  arytenoids,  (2)  the  interarytenoid  region,  (3)  the 
vocal  cords,  (4)  the  ventricular  bands,  (5)  the  epiglottis."  Kyle  (22) 
says,  "The  epiglottis  is  a  favorite  site  for  tuberculosis  infiltration,  and 
this  organ  may  assume  a  simple  globular,  pufifed  form,  a  thickened 
crescentic  shape,  or  simulate  the  Turkish  turban,  the  so-called  'turban' 
epiglottis."  He  also  mentions  the  importance  of  the  "club-shaped" 
arytenoids  when  the  latter  are  infiltrated.  Levy  (23),  says,  "In  that 
form  of  laryngeal  tuberculosis  in  which  there  is  little  or  no  tendency 
to  ulceration,  the  form  characterized  by  more  or  less  firm  infiltration, 
the  progress  of  the  general  disease  is  not  materially  affected." 

Slight  elevations  above  the  surface,  due  to  tubercles  or  tuber- 
culomata,  may  occur  with  the  infiltration  or  may  follow  the  infiltrative 
stage.  These  may  have  a  smooth  exterior,  but  are  usually  uneven  and 
resemble  a  papilloma.  In  fact  a  tuberculoma  is  frequently  mistaken 
for  a  papilloma.  Trautman  (29),  says  that  tuberculomata  are  among 
the  earliest  manifestations.  If  these  obstruct  the  lumen  of  the  larynx 
very  much  the  patient  will  have  aphonia,  dyspnea,  air  hunger,  and 
dysphagia.     Tubercles,  at  any  time  or  in  any  stage  of  the  disease, 
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interfere   with   the    blood    and    lymph    supply   to    that    part    of   the 
larynx.     This  leads  subsequently  to  ulceration  and  edema. 

Tuberculous  ulcers,  in  the  beginning,  are  usually  superficial  and 
have  "mouse-eaten  or  mouse-nibbled  edges."  They  are  covered  with 
a  thin  layer  of  pus  or  sputum.  This  can  be  sprayed  ofif  reasonably 
well  with  any  alkaline  antiseptic  and  the  ulcers  stained  with  a  spray 
of  two  per  cent,  fluorescein  in  one  half  of  one  per  cent,  aqueous 
solution  of  sodium  bicarbonate.  Later  in  the  disease  the  ulcers  may 
be  deep,  but  they  do  not  have  the  sharply  defined,  "punch  out"  edges 
^o  often  seen  in  lues.  While  they  may  be  acute  or  active,  if  the 
disease  is  rapidly  progressive,  they  are  far  more  often  chronic  or 
sluggish.  Dysphagia,  or  even  odynphagia,  is  almost  certain  to  be  the 
most  harassing  subjective  symptom  of  ulceration  and  this  applies 
particularly  to  the  acute  ulcers.  Odynphagia,  if  not  relieved,  is 
followed  by  secondary  anemia,  emaciation,  and  a  rapidly  fatal  termi- 
nation. 

The  preceding  picture  is  by  no  means  always  so  typical,  especially 
when  lues  and  tuberculosis  exist  together.  Carmody  (4),  says, 
"Where  there  is  much  scar  tissue  we  may  and  do  frequently  have 
syphilitic  infection,  also."  Grunwald  (30),  has  emphasized  the  impor- 
tance of  watching  for  lesions  in  the  larynx  due  to  syphilis  and  tuber- 
culosis. He  shows  colored  plates  in  his  textbook  which  illustrate  the 
dual  infections.  Mixed  infections,  which  are  so  common  in  pulmon- 
ary tuberculosis,  also  mask  the  objective  signs  and  symptoms. 

Fetterolf  (31)  classifies  the  ulcerative  stages  as  follows: 

(a)  "Infiltration  with  superficial  ulceration,  (b)  infiltration 
and  deep  ulceration,  and  (c)  infiltration  with  superficial  and  deep 
ulceration."  This  classification  has  much  in  its  favor,  because  we 
know  that  frequently  the  ulcers  form  on  an  infiltrated  base. 

Edema  m!ay  be  an  early  symptom,  but  it  usually  occurs  late.  It 
is  often  designated  as  "ashen  gray"  when  seen  in  laryngeal  tubercu- 
losis. Personally,  I  always  feel  less  optimistic  regarding  the  prog- 
nosis when  there  is  extensive  edema  of  the  larynx,  because  it  inter- 
feres seriously  with  the  lymph  and  blood  supply  to  that  portion  of  the 
larynx.  Lockard's  (32)  text  book  illustrates  the  edema  well,  and  his 
(33)  more  recent  article  is  decidedly  worth  reading.  He  has  (34) 
shown  microscopically,  that  the  necrosis  of  the  cartilage  of  the  epig- 
lottis may  be  due  entirelv  to  tubercle  bacilli,  and  that  it  is  not  neces- 
sarily dependent  upon  the  secondary  mixed  infection.  If  there  is  only 
a  very  limited  involvement  fibroid  changes  may  take  place  slowly, 
followed  by  very  little  change  in  the  clinical  picture  for  months. 
However,  perichondritis,  chondritis,  and  necrosis  are  apt  to  follow  the 
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edema  in  rapid  succession  with  a  fatal  termination.  The  patients 
suffer  from  secondary  anemia,  emaciation,  severe  odynphagia,  high 
fever,  night  sweats,  dyspnoea,  anorexia,  etc.  The  laryngeal  land- 
marks are  obliterated  and  the  lumen  decidely  narrowed,  so  that 
tracheotomy  may  be  required.  Thomson  (14)  says,  "Perichondritis 
of  the  thyroid  may  produce  a  swelling  of  the  ventricular  band,  if  the 
inner  surface  is  attacked.  The  purulent  collection  makes  its  way 
into  the  larynx.  The  external  surface  of  the  thyroid  plate  may  also 
be  affected.  A  swelling  then  takes  place  externally  which  is  not  in- 
flamed, and  is  seldom  painful.  An  incision  into  it  yields  pus  and 
leads  down  to  denuded  cartilage."  Dworetzky  (35)  adds,  "The  per- 
acute  cases  of  laryngeal  tuberculosis,  fortunately,  are  infrequent 
compared  with  any  of  the  other  forms.  These  cases  are  very  rarely 
seen  in  the  stage  of  edema,  but  usually  present  extensive  ulceration 
and  perichondritis.  They  are  often  accompanied  by  tuberculosis 
of  the  faucial  tonsils  and  soft  palate.  Dysphagia  and  aphonia  are 
always  present,  especially  when  the  pharynx  is  involved.  Emaciation 
is  rapid ;  the  patient  is  febrile  and  soon  becomes  moribund.  Other 
organs  of  the  body,  such  as  the  intestines  and  meninges,  are  often 
also  involved.  The  peracute  type  usually  begins  as  such,  although 
occasionally  it  follows  the  acute  type." 

Syphilis  must  always  be  excluded,  if  possible,  because  of  its  ten- 
dency to  produce  perichondritis,  chondritis,  and  necrosis.  Lupus  is 
prone  to  produce  fibrosis  with  or  without  infiltration,  but  almost 
always  with  very  little,  if  any,  edema.  Laryngitis,  complicating 
influenza  or  pneumonia,  with  perichondritis  as  thd  most  noticeable 
laryngeal  feature  may  be  due  to  any  one  of  the  pus  producing  or- 
ganisms, particularly  the  pneumococdus.  Actinomycosis  produces 
laryngeal  changes  which  may  easily  be  confused  with  tuberculosis. 
Microscopic  examination  of  a  small  piece  of  tissue  which  has  been 
removed  from  the  larynx  will  usually  reveal  the  ray-fungus. 

Permit  me  to  state,  then,  that,  while  an  early  diagnosis  does  not 
always  mean  a  complete  recovery,  we  know  that  from  seventy  to 
eighty  per  cent,  of  our  cases  of  pulmonary  tuberculosis  are  curable 
if  the  diagnosis  can  be  made  very  early  and  proper  treatment  begun. 

Brown  (36),  says  that  laryngeal  tuberculosis  "occurs  in  about 
twenty  five  percent  or  more  of  adults  with  pulmonary  tuberculous, 
slightly  more  in  men  than  in  women,  and  next  to  tuberculosis!  en- 
teritis and  colitis  is  the  most  frequent  complication  of  pulmonary 
tuberculosis,  due  most  likely  to  direct  infection  of  the  part  with  the 
sputum.  Even  early  c-T^es — cases  in  the  incipient  or  minimal  stage, 
are  not   sj^ared    (twelve  per  cent.),   but  as  the   pulmonary   disease 
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progresses  the  laryngeal  complication  becomes  more  frequent  (mod- 
erately advanced  twenty-five  per  cent ;  far  advanced,  forty-five  per 
cent.).  The  significance,  then,  of  a  complication  so  frequently  seen 
among  patients  with  pulmonary  tuberculosis  cannot  be  exaggerated." 
Dworetzky  (17)  says,  "The  prognosis  of  laryngeal  tul)erculosis 
although  not  easily  determined,  depends  on  many  influencing  factors : 
the  pulmonary  lesion,  general  condition  of  the  patient,  site  and  extent 
of  the  laryngeal  lesion,  early  diagnosis,  character  of  treatment,  etc. 
To  the  author,  however,  it  seems  that  one  of  the  major  influencing 
factors  is  the  character  of  the  lesion  itself." 

Thompson  (3),  says,  in  speaking  of  laryngeal  tuberculosis,  that 
progress  is  ready  to  hand  in  the  making  of  an  earlier  diagnosis  of 
local  infection.  A  laryngeal  complication  serves  only  to  lessen  a 
patient's  chances  of  recovery  and  often  prolongs  the  time  required 
for  an  ultimate  arrest  or  cure  of  the  disease.  Freudenthal  (15) 
believes,  "The  prognosis  of  an  established  tuberculosis  of  the  upper 
air  passages  is  better  than  it  used  to  be  years  ago."  Grief  (37) 
expresses  the  same  opinion.  Thomson  38,  says,  "Tuberculosis  is 
one  of  the  most  common  and  most  deadly  scourges  of  humanity. 
There  is  no  other  which  stays  so  many  of  our  people  in  the  very 
prime  of  their  career,  for  it  causes  one  third  of  the  total  mortality 
during  the  chief  working  years  of  life.  It  kills  53,  000  individuals 
annually  in  the  small  population  of  England  and  Wales.  It  is  the 
greatest  cause  of  disablement  in  adult  life.  It  leads  to  more  loss  to 
the  family  and  to  the  nation  than  any  other  single  disease.  It  is  one 
of  the  saddest  afflictions."  Coakley  (39)  says  that  laryngeal  tubercu- 
losis is  most  frequent  between  the  ages  of  twenty  and  forty-five,  and 
this  corresponds  with  our  experience.  It  strikes  the  hardest  at  the 
age  when  the  patient  should  be  of  most  use  to  the  communtiy  in  which 
he   lives. 

Freudenthal  (15)  advocates  that  all  patients  .suffering  from  pul- 
monary tuberculosis  should  be  advised  to  undergo  a  laryngological 
examination,  not  only  when  the  disease  is  diagnosed  or  upon  their 
entering  sanatorium,  but  also  at  regular  intervals,  irrespective  of 
their  complaints.  Mullin  (^0).  has  urged  such  an  examinaition. 
Certainly,  it  behooves  all  of  us,  as  laryngologists  to  be  on  the  alert 
for  the  early  manifestations  if  we  are  to  succeed  in  curing 
tuberculosis. 
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DISCUSSION. 

Dr.  Wolff  Freudenthal  of  New  York :  In  regard  to  primary 
laryngeal  tuberculosis,  it  is  hardl  to  say  which  is  primary  if  you  have 
a  dozen  tuberculous  lesions  elsewhere  in  the  body.  When  there  is 
mixed  infection  we  have  to  stick  to  our  diagnosis  in  spite  of  a  positive 
Wassermann.  The  prognosis  in  these  cases  depends  largely  upon  the 
resistence  of  the  patient,  upon  the  state  of  the  gastrointestinal  tract, 
and  very  much  upon  climatic  conditions.  I  am  a  strong  believer  in 
climate.  Anyone  who  says  New  York  is  as  good  as  the  mountains  makes 
a  great  mistake.  The  more  careful  the  treatment,  the  better  the  patient 
is.  I  don't  agree  with  Sir  Sinclair  Thomson,  who  says  we  should  touch 
these  patients  as  little  as  possible.  I  believe  in  treating  them  thoroughly 
as  regards  the  upper  air  tract  I  have  stopped  giving  a  prognosis  in  these 
cases  as  it  is  so  uncertain.  One  patient  came  to  me  with  marked 
dyspnea,  but  he  worked  in  a  bad  part  of  Broadway,  where  there  is  con- 
siderable dust.  He  stopped  treatment  and  got  worse.  His  dyspnea  is  so 
bad  that   I  expect  him   to  drop  dead   at  any  time. 

Dr.  J.  B.  Greene,  Ashville,  N.  C.  I  would  emphasize  the  very  care- 
ful examination  of  all  patients  with  pulmonary  tuberculosis,  and  early 
treatment  if  there  is  any  huskiness.  The  diagnosis  is  not  difficult  but 
the  symptoms  are  puzzling.  Acute  laryngitis  presents  the  same  symptoms 
as  tuberculosis  of  the  larynx.  A  few  weeks  observation  is  required  for 
positive  diagnosis.  The  specialist  in  pulmonary  tuberculosis  has  for  a 
number  of  years  urged  a  more  prompt  diagnosis  of  tuberculosis  of  the 
lungs  when  the  disease  is  most  amenable  to  treatment.  So  it  behooves 
us  to  urge  that  frequent  and  more  careful  examinations  be  made  of  the 
larynx  of  all  patients,  particularly  those  suffering  with  pulmonary  tuber- 
culosis, in  order  that  a  diagnosis  be  made  before  the  usual  symptoms 
of  huskiness  or  hoarseness,  and  pain  appear.  It  can  hardly  be  questioned 
that  the  condition  in  the  early  stages  lends  itself  better  to  treatment 
than  later  when  extensive  infiltration  or  ulceration  appears.  The  diag- 
nosis of  laryngeal  tuberculosis  is  usually  not  difficult,  though  at  times 
one  encounters  puzzling  cases.  In  my  experience  the  symptoms  and 
likewise  the  appearance  of  the  condition  in  a  simple  acute  laryngitis, 
closely  simulate  the  early  stage  of  laryngeal  tuberculosis.  In  the  tuber- 
culous a  differential  diagnosis  becomes  very  difficult,  and  frequently 
a  few  weeks  observation  will  be  required  betfore  a  positive  diagnosis 
can  be  made.  Chronic  laryngitis  evidenced  by  symptoms  of  slight 
hoarseness  and  thickening  of  the  posterior  commissure  may  at  times 
be  mistaken  for  laryngeal  tuberculosis.  The  difficulty  becomes  particu- 
larly great  if  the  lesion  is  confined  to  one  side  of  the  larynx  as 
occasionally  happens  in   simple  laryngitis. 

Just  a  word  in  reference  to  the  differential  diagnosis  of  lupus  of  the 
larynx   referred    to    in    the    paper.     I    am    not    at    all    sure    that    we    are 
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justified  in  retaining  this  though  the  text  books  continue  to  describe 
such  a  condition.  It  is  very  difficult  to  differentiate  a  lesion  of  the 
larynx  as  lupus  distinguishing  it  from  a  type  of  laryngeal  tuberculosis  of 
the  chronic  or  inactive  type. 

In  conclusion  I  would  like  to  speak  of  the  prognosis  of  laryngeal 
tuberculosis.  Like  the  writer  I  am  of  the  opinion  that  the  prognosis 
depends  upon  the  general  condition  of  the  patient  and  also  upon  the 
pulmonary  lesion.  However,  this  is  not  always  the  case  for  at  times 
the  larynx  may  improve  and  become  arrested  when  the  patient'  general 
condition  is  growing  worse.  The  situation  of  the  lesion  is  most  im- 
portant as  influencing  the  prognosis  of  the  same.  Lesions  situated  in 
the  upper  part  of  the  larynx  as  the  arytenoids,  the  aryteno-epiglottic 
folds,  and  the  epiglottis,  offer  a  much  more  unfavorable  prognosis  than 
lesions  within  the  larynx  as  the  cords  and  the  posterior  commissure. 
Although  treatment  is  not  under  consideration,  yet  it  becomes  necessary 
to  say  just  a  word,  as  appropriate  treatment  has  a  marked  influence  on 
the  prognosis.  It  is  not  sufficient  to  send  a  patient  away  suffering  from 
laryngeal  complication,  with  a  statement  not  to  talk,  and  a  prescription 
of  a  cleansing  or  soothing  spray.  To  do  the  best  for  our  patients  we 
must  not  exclude  other  useful  therapeutic  measures. 

Dr.    H.    H.    Briggs,    Asheville,    N.    C. :        The    subject    of    laryngeal 

tuberculosis  is  very  much  neglected,  not  only  by  the  specialist  in  pulmon- 
ary tuberculosis  but  often,  unfortunately,  by  the  laryngologist.  The  im- 
portance of  this  subject  has  been  emphasized  by  Fetterolf,  who  found 
83  per  cent  gross  macroscopic  laryngeal  tubercular  lesions  in  100 
autopsies  from  deaths  from  pulmonary  tuberculosis  and  by  St.  Clair 
Thomson  who  estimates  that  tuberculosis  causes  one  third  the  mor- 
tality during   the  working  period   of  life. 

Dr.  Spencer  has  given  a  very  clear  and  comprehensive  classification 
of  the  clinical  pathology  and  symptoimatology.  Freudenthal,  Levy, 
Dworetsky  and  others  have  given  scholarly  descriptions  which  differ 
not  essentially,  but  probably  because  of  the  difference  in  the  personal 
equations  of  the  observers.  Whether  a  peracute  stage  should  be  added 
to  the  usually  described  acute,  subacute  and  chronic  classification,  and 
whether  there  is  a  true  anemia  of  parts  of  the  larynx,  occasionally 
preceding  the  classic  signs  and  symptoms,  and  whether  a  sudden  soft 
edema  is  or  is  not  an  early  stage  in  the  later  indurative,  are  more  or  less 
academic  questions  for  the  pathologist,  but  which  each  clinical  observer 
can   for  practical  reasons   decide   for  himself. 

Fetterolf  in  his  100  autopsies,  found  the  epiglottis  involved  in  59 
per  cent,  the  ary-epiglotidian  folds  in  58  per  cent,  arytenoids  57  per 
cent,  vocal  cords  49  per  cent,  interarytenoid  space  51  per  cent  and  the 
ventricular  bands  42  per  cent,  their  frequency  of  involvement  ranging 
in  the  order  named  from  59  to  42.  It  is  fair  to  estimate  that  this  ratio 
of  frequency  obtains  in  moribund  cases.  Careful  observers  have  esti- 
mated from  25  to  35  percent  of  laryngeal  involvement  in  the  early 
initial  stages  of  pulmonary  tuberculosis.  Tuberculosis  patients,  there- 
fore, both  private  and  institutional,  should  have  laryngoscopic  examina- 
tions at  frequent,  regular  intervals.  This  has  been  urged  by  Dworetsky, 
who  found  that  35  per  cent  of  150  cases  of  tuberculosis  of  the  larynx 
had  either  no  symptoims  referable  to  the  larynx,  or  else  were  so  slight 
they  might  easily  be  attributed  to  other  causes.  It  is  deplorable  that 
many  tuberculosis  specialists  do  not  avail  them.elves  of  the  services 
of  a  competent  laryngologist  to  share  the  responsibility  of  the  early 
diagnosis  and  thereby  through  proper  therapy,  the  favorable  prognosis 
of  this  frequent  complication,  which  occurs  in  83  per  cent  of  moribund 
cases,  and  perhaps  in  35  per  cent  of  all  cases  of  pulmonary  tuberculosis, 
and  it  is  all  but  criminal  that  some  public  institutions  have  not  a  trained 
laryngologist,  who  might  in  various  ways,  at  least  relieve  much  of  the 
sufferings   of   these   unfortunates. 

Hoarseness  in  the  majority  of  cases  of  early  involvement,  is  the 
first  symptom  and  depends  mainly  on  the  site  of  the  lesion  which  is 
often  located  in  the  interarytenoid  space  or  on  one  or  both  cords.     Discern- 
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fort  in  the  larynx  is  complained  of  in  at  least  half  the  cases.  In  the  early 
stages,  however,  dysphagia  and  aphonia  are  infrequem.  ;^onseq:iently, 
these  symptoms  should  not  be  depended  upon  in   early  -.nvolvenicnt. 

Every  case  of  laryngeal  involvement,  in  fact,  every  casr  of  suspected 
pulmonary  tuberculosis  should  have  a  serological  examination  as  an  aid 
in  excluding  lues.  The  possibility  of  cancer,  papilloma.  laryngitis  sicca, 
pachyderma,  laryngis,  and  other  conditions,  should  be  borne  in  mind. 
There  is  one  condition  which,  twenty  years  ago  I  attempted  to  call 
attention  to  and  designated  as  a  pretubercular  laryngitis,  which  others 
since,  have  more  accurately  termed  a  hyperplasia  involving  the  interary- 
tenoid  space,  and  false  and  true  cords,  which  is  often  the  first  pathologi- 
cal change  noted  and  frequently  without  associated  subjective  symp- 
toms. It  must  be  remembered  however,  that  such  h3''perplasia  may  result 
from  a  nasal  stenosis,  chronic  pharyngitis,  accessory  sinus  disease, 
bronchitis,  syphilis,  lung  abscess,  asthma,  etc.,  simulating  very  closely, 
that    of    laryngo-pulmonary    tuberculosis. 

The  prognosis  depends  on  :  (1)  Environment :  A  very  small  percent- 
age of  cases  of  laryngo-pulmonary  tuberculosis  receive  the  necessary 
nourishments  air.  sunshine  housing,  clothing,  hj-gienic  instruction,  rest, 
etc.,  which  are  necessary  to  be  a  cure ;  consequently  the  high  death 
rate  and  the  popular  and  professional  false  impression  of  an  inevitable 
fatal  termination.  (2)  General  condition  of  the  patient  and  his  resis- 
tence.  A  long  family  history  of  fatal  cases  indicating  a  probable  low- 
familial  type  of  resistence,  is  always  discouraging.  (3)  On  the  laryngeal 
lesion,  its  location  and  especially  its  character,  being  most  unfavorable 
in  the  acute  and  less  in  the  subacute  and  chronic  stages.  (4)  Upon 
treatment,  Freudenthal  has  frequently  reminded  us  that  laryngeal 
tuberculosis  is  curable  at  any  stage.  Especially  do  such  means  as  en- 
joined silence,  heliotherapy,  and  in  selected  cases,  electrocautery  tremen- 
dously favor  the  prognosis.  (5)  The  question  of  prognosis  and  treatment 
of  laryngo-pulmonary  tuberculosis  is  social  as  well  as  therapeutic,  and 
we,  as  laryngologists  can  do  more  to  lower  the  mortality  rate  by  our 
contribution  to  an  educational  campaign,  eliciting  the  assistance  of 
the  communit}'.  state  and  nation  in  proper  legislation  and  appropriation, 
than  we  can  with  all  the  therapeutic  measures  known  to  the  science  of 
laryngology. 

Dr.  J.  Dworetsky,  Liberty,  N.  Y.  This  is  a  very  fine  lantern  slide 
demonstration.  I  agree  with  the  importance  of  an  early  diagnosis  in  its 
bearing  on  complete  recovery.  However,  to  my  mind  it  is  not  sufficient, 
just  to  make  a  diagnosis  of  laryngeal  tuberculosis,  we  must  also  state 
the  character  of  the  lesion,  because  upon  that  depends  the  prognosis 
and  the  character  of  the  treatment  to  be  instituted.  If  you  take  cases 
of  acute  tuberculosis  verj^  little  can  be  done  as  far  as  local  treatment. 
Usually  it  will  depend  upon  the  general  pulmonary  condition  of  the 
patient.  We  should  treat  cases  of  acute  tuberculosis  of  the  larynx 
differently  from  the  chronic  cases.  The  pathology  is  the  same  in  laryn- 
geal tuberculosis  as  in  pulmonary  tuberculosis.  We  should  not  put 
a  case  of  chronic  fibrous  tuberculosis  to  bed  as  we  should  an  acute 
tuberculosis.  The  main  thing  is  to  make  a  definite  diagnosis  so  far 
as  the  type  of  the  lesion  is  concerned.  I  should  like  to  congratulate 
the  reader  of  the  paper  on   his   excellent  presentation. 

Dr.  Thomas  J.  Harris,  New  York  :  I  want  to  follow  up  what  Dr. 
Dworetsky  said;  I  hoped  he  would  say  it  himself,  and  that  is  I  want 
to  point  out  how  impressive  and  how  startling  these  statistics  are.  of 
the  large  percentage  of  laryngeal  involvements  in  the  tuberculous. 
Some  years  ago  the  figures  were  said  to  be  35  per  cent,  or  one  case  out 
of  four,  but  now  we  see  that  83  per  cent  are  involved,  which  means  a 
terrific  arraignment  in  regard  to  this  complication.  I  think  Dr. 
Dworetsky  has  made  valuable  remarks  on  this  subject  of  laryngeal 
tuberculosis,  not  only  from  the  study  of  laryngeal  lesions,  but  from  the 
nasopharyngeal  standpoint.  If  we  can  get  the  general  practitioner 
to  give  us  opportunity  to  examine    the  upper  respiratory  tract,   and    if 
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we  can  determine  the  presence  or  absence  of  the  nasal  lesion  before 
there  is  tuberculous  involvement,  I  think  we  can  reduce  this  S3  per  cent 
in  many  cases.  In  a  surprising  number  of  cases  of  laryngeal  tubercu- 
losis cases  there  are  nasal  deformities  of  the  septum, etc.  If  we  do  not 
see  these  first,  we  must  urge  the  general  practitioner  to  give  us  the 
opportunity  to  examine  the  larynx.  We  should  look  very  carefully  into 
the  nose  in  these  cases  where  we  are  in  doubt,  and  also  to  see  if  there 
is  sub  acute  or  acute  laryngitis.  We  should  take  care  to  thoroughly 
correct  the  nasal  lesions  in  the  hope  of  preventing  tuberculous  involve- 
ment of  the  larynx. 

Dr.  T.  E.  Carmody,  Denver :  This  paper  has  been  very  fully 
discussed.  Dr.  Harris  brings  up  the  point  of  percentages.  I  am  going 
to  shock  him  still  further  and  report  that  in  1600  cases,  there  were  95 
per  cent  that  had  at  least  hyperemia  of  the  larynx.  Dr.  Mullin  has 
called  attention  to  the  fact  that  we  should  have  a  laryngologist  to 
look  after  these  cases  in  the  sanatoria.  Only  35  per  cent  of  these  in- 
stitutions have  the  services  of  a  laryngologist.  The  prognosis  depends 
upon  early  diagnosis  and  if  we  can  arrive  at  this,  the  patients  can  be 
treated  by  rest,  and  no  other  regime  is  required.  I  have  not  seen  primary 
tuberculosis  of  the  larynx,  and  this  is  corroborated  by  other  workers. 

Dr.  W.  V.  Mullin,  Colorado  Springs :  I  want  to  emphasize  Dr. 
Harris'  remarks  as  to  careful  cooperation  and  study.  I  think  a 
careful  chest  expert  should  determine  what  patients  should  be  operated 
upon.  I  believe  nasal  obstruction  plays  a  part  in  cases  of  tuberculosis, 
but  we  must  be  careful  that  the  operation  is  not  done  at  the  wrong  time, 
or  the  patient  will  continue  to  go  down  hill.  The  time  for  the  operation 
should  be  decided  after  consultation  between  the  pulmonary  man  and  the 
laryngologist. 

Dr.  F.  R.  Spencer,  (closing) :  I  have  never  seen  laryngeal 
tuberculosis  in  which  careful  examination  failed  to  show  pulmonary 
involvement  sufficient  to  account  for  the  laryngeal  lesions.  Laryngeal 
symptoms  attract  attention  first.  There  may  be  primary  laryngeal 
tuberculosis,  but  it  must  be  rare.  I  appreciate  the  interest  taken  in  the 
paper.  Dr.  Carmody's  colored  slides  show  the  condition  very  well.  I 
hope  to  show  some  colored  ones  another  time  as  they  give  a  better  idea 
of  the  process. 


A  NEW  METHOD  OF  CLOSING  THE  EUSTACHIAN  TUBE 
IN  THE  RADICAL  MASTOID  OPERATION. 

By   XORVAL,    H.    I'lERCE,    M.    D.,    Chicago,    111. 

Introduction  to  Slides. 

Closure  of  the  Eustachian  lube  after  a  mastoid  operation  is  a 
very  desirable  thing.  A  properly  performed  technic  eliminates  dan- 
gers from  the  operation.  I  have  seen  thrombosis  of  the  sigmoid  sinus 
12  years  after  radical  operation.  The  patient  comes  to  us  not  to 
eliminate  danger  but  to  cure  the  disease.  I  do  not  know  that  my 
method  is  one  hundred  per  cent  certain.  In  the  17  cases  I  have  used 
this  method  I  can  say  that  the  majority  of  them  have  become  closed 
after  6  months  and  remain  closed,  but  the  ears  have  not  been  abso- 
lutely dry.  It  is  not  possible  to  eliminate  the  thickened  mucosa  in 
all  cases. 

The  after  treatment  is  important.  I  have  used  the  Dakin  method 
and  have  closed  the  tube  after  the  4th  day.  Several  irrigations  a  day 
give  a  better  result.  We  have  not  been  depending  on  packing.  I 
cannot  say  yet  what  the  future  value  of  the  operation  will  be.  That 
will  be  seen  when  we  have  had  a  large  number  of  cases. 

DISCUSSION. 

Dr.  J.  S.  Fraser,  Edinburgh.  I  need  hardly  say  that  I  have  no  ex- 
perience with  this  method  so  ably  described  by  Dr.  Pierce.  I  have  had 
considerable  trouble  in  obtaining  closure  of  the  Eustachian  tube  after 
a  radical  mastoid.  I  have  never  attempted  it  by  the  external  method 
of  Yankauer.  We  have  used  the  curets  of  Dr.  Gustav  Alexander  of 
Vienna.  The  boney  portion  of  the  Eustachian  tube  is  quadrilateral, 
not  round.  I  found  the  curets  in  Vienna,  from  Reiner,  were  not  big 
enough  in  the  tube  of  children,  and  I  have  been  using  a  small  elongated 
sharp  spoon,  and  then  carrying  out  a  inethod  of  skin  grafting  after  the 
method  worked  out  by  an  assistant  of  Garretson  of  London. 

I  can  only  claim  75  per  cent  of  closures,  although  I  know  that  in  this 
country  operators  have  better  figures.  It  is  difficult,  as  Dr.  Pierce  says, 
to  get  rid  of  the  last  fragment  of  mucosa  from  the  tympanic  floor  and 
Eustachian  tube. 

Dr.  M.  A.  Goldstein,  St.  Louis.  This  is  a  very  intelligent  attempt  to 
solve  a  very  difficult  mechanical  problcim.  I  congratulate  Dr.  Pierce  on 
his  method.  I  want  to  go  home  and  try  it  right  awa}^  We  have  all 
experienced  the  difficulty  of  reaching  the  Eustachian  tube  by  the  ordinary 
curet,  through  the  pharynx,  but  if  we  produce  a  certain  mechanical 
irritation  about  the  isthnms  we  can  form  reconstructive  tissue  to  close 
up  this  space.  That  is  the  key  to  the  situation.  The  curet  does  cause 
enough  stimulus  to  regeneration,  and  that  is  the  reason  for  failure  in 
many  cases.  Dr.  Pierce  has  a  double  barrel  to  his  gun.  He  puts  a  com- 
posite knot  and  secures  it  by  the  flap;  the  combination  of  the  flap  and  the 
mechanical  plug  appeals  to  me  as  a  very  practical  principle  and  has 
many   possibilities. 
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Dr.  Edwara  B.  Dench,  New  York  City :  I  wish  to  congratulate 
Dr.  Pierce,  i  nave  not  tried  this  method  but  I  shall  do  so.  In  regard 
to  the  care  oi  me  floor  of  the  cavity,  unless  we  take  away  the  ridge 
at  the  floor  or  me  meatus,  so  that  probe  can  pass  along  from  the  floor 
to  the  entrani:-  '_>f  the  canal,  we  fail  to  get  a  dry  ear.  The  same  applies 
to  the  posterior  aneatus.  I  believe  in  curetting  the  tube,  but  we  must  re- 
member that  rns  distribution  of  the  pneumatic  spaces  is  very  varied. 
The  more  the::-  iiyaces  are  developed  the  less  likely  we  are  to  get  a  closed 
tube.  My  own  method  has  been  like  that  of  Dr.  Fraser  and  Sir  Chas. 
Ballance.  I  arive  the  groove  down  into  the  mouth-  of  the  tube.  The 
orifice  of  the  rnoe  has  been  curetted  out,  and  I  obtain  a  dry  ear  in  a 
large  proportion  of  the  cases.  I  should  like  to  ask  if  the  thick  flap  inter- 
fered at  all  wun  hearing  afterwards.  Also  why  does  Dr.  Pierce  leave  a 
drain  in  the  lower  angle  of  the  wound.  That  is  not  necessary  except  in 
very  foul  cases,  m  regard  to  the  skin  graft,  I  have  found  that  if  the  flaps 
extend  beyond  the  boney  cavity,  there  will  often  be  a  secondary  staphy- 
lococci infection.  Has  Dr.  Pierce  experienced  this?  I  think  this  method 
holds  out  a  promise  of  better  results. 

Dr.  Norval  H.  Pierce,  (closing)  :  I  have  been  disappointed  in 
the  results  in  three  out  of  five  cases  of  closure,  and  have  therefore 
sought  something  more  certain  in  effect.  There  are,  of  course,  counter- 
indications  to  this  method,  as  for  instance  in  reoperative  cases  where 
there  is  a  scar  and  a  foul  running  mastoid  cavity,  and  in  which  the  flap 
does  not  get  enough  nutrition.  One  warning  is  not  to  go  up  into  the 
hair  line,  or  you  will  have  a  beautiful  lock  of  hair  growing  from  the 
external  auditory  canal  and  the  patients  will  come  back  to  have  their 
hair  cut.  Coaptation  of  the  upper  portion  of  the  flap  is  rather  easy. 
It  results  in  a  linear  scar.  The  epithelium  must  be  buried.  You  don't 
get  staphylococci  if  you  do  this.  I  put  gauze  in  the  interior  portion. 
I  do  not  use  Dakin's  at  first,  but  when  the  wound  has  become  fixed, 
I  use  the  Dakin  solution. 

Dr.  M.  A.  Goldstein  asked:  Did  you  tie  the  knot  in  curetment  of 
the   tissues   without   the  flap? 

Dr.  Pierce  replied:  That  was  done  for  the  purpose  of  setting  up 
irritation.  Hearing  was  not  impaired  afterwards.  In  one  case  where 
there  was'  considerable  granulation  tissue,  and  hearing  had  been  reduced 
to  12J/2  inches,  it  was  increased  to  as  many  feet  for  the  whisper.  When 
the  flap  comes  near  the  fenestra  ovalis,  it  should  not  be  sewed"  over  it, 
as  this  might  cause  interference  in  hearing. 


CONTRIBUTION   TO   THE   PATHOLOGY   OF  THE 
LABYRINTH.* 

By   J.    S.    FRASER,    M.    B.,    Ch.    B..    F.    R.    C.    S.    Ed. 

surgeon,  ear  and  throat  department,  royal  infirmary, 
Edinburg. 

Mr.  President  and  Gentlemen  : 

Before  entering  on  the  subject  of  labyrinthine  pathology,  I 
should  like  to  say  a  few  words  about  the  method  by  which  the  inner 
ear  may  be  microscopically  examined.  Although  this  method  is  a 
tedious  and  often  disappointing  one,  I  hope  that  some  of  the  younger 
otologists  in  this  country  may  be  induced  to  take  it  up.  There  are 
still  large  gaps  in  our  knowledge  regarding  the  pathology  of  the  laby- 
rinth. For  instance,  no  one  has  yet,  as  far  as  I  know,  described  the 
microscopic  pathology  of  deafness  due  to  mumps.  Neuritis  of  the 
eighth  nerve  following  infectious  fevers  has  not  been  fully  elucidated. 
The  pathology  of  old  age  deafness  is  still  in  dispute — some  observers 
ascribing  it  to  degenerative  changes  in  the  cochlear  ganglion  cells 
and  in  Corti's  organ,  others  to  calcification  of  the  basilar  membrane. 
The  changes  in  the  inner  ear  in  congenital  and  acquired  syphilis  have 
not  been  fully  explained  on  a  pathologic  basis  nor  has  the  neuritis 
which  is  so  commonly  observed  in  cases  of  toxemia  from  various 
causes.  I  could  add  to  this  list  but  I  have  said  enough  to  demonstrate 
the  need  for  further  investigation.  I  earnestly  hope  that  American 
otologists  may  soon  be  able  to  fill  in  the  gaps  in  our  knowledge. 

THE   MICROSCOPIC   EXAMINATION    OF   THE   MIDDLE   AND    INNER   EAR 
BY   THE   CELLOIDIN   METHOD. 

Preparation  of  the  Block  of  Bon^  Containing  the  Middle  and 
Inner  Ear. — The  temporal  bone  must  be  obtained  as  soon  as  possible 
after  death — certainly  within  twenty-four  hours.  In  removing*  the 
brain  the  seventh  and  eighth  nerves  should  be  cut  close  to  the  pons, 
so  as  to  leave  as  much  as  possible  attached  to  the  temporal  bone.  The 
dura  mater  is  cut  with  a  knife  round  the  internal  auditory  meatus 
in  order  that  the  nerves  may  not  be  pulled  out  when  the  dura  is 
stripped  off.  The  saccus  endolymphaticus  is  examined  with  the  naked 
eye,  and  for  this  purpose  a  crucial  incision  is  made  into  it.  The  dura 
mater  is  now  removed  with  forceps  from  the  upper  and  posterior 
surfaces  of  the  petrous  bone. 

•Read  by  Invitation.  " 


236  J-    S.    FRASBR. 

With  a  small  butcher's  saw,  a  cuboid  block  containing  the  im- 
portant parts  of  the  middle  and  inner  ear  is  cut  from  the  temporal 
bone.  The  first  saw  cut  is  made  in  a  vertical  direction  at  right  angles 
to  the  long  axis  of  the  petrous  pyramid  just  in  front  of  the  internal 
auditory  meatus.  The  second  cut  is  made  parallel  to  and  behind  the 
first,  through  the  mastoid  antrum,  posterior  to  the  semicircular  canals. 
The  third  vertical  saw  cut  is  made  in  an  anteroposterior  direction 
through  the  middle  cranial  fossa  and  external  auditory  meatus  and 
runs  parallel  to  the  posterior  surface  of  the  petrous  pyramid  and 
to  the  middle  ear  cleft.  The  last  cut  runs  through  the  jugular  fossa 
and  is  made  in  a  horizontal  direction  below  the  middle  and  inner  ear. 

In  this  way  a  six  sided  block  is  obtained  but  it  requires  some 
trimming.  The  anterior  wall  of  the  external  meatus  should  be  cut 
away  with  bone  forceps  so  that  the  tympanic  membrane  may  be  ex- 
posed and  its  condition  noted.  The  jugular  bulb  is  also  inspected  and 
thereafter  its  lining  membrane  is  removed  with  dissecting  forceps. 
The  carotid  canal  is  opened  up  with  bone  forceps  and  the  artery  re- 
moved— care  being  taken  not  to  injure  the  Eustachian  tube,  which 
lies  just  external  to  this  vessel.  Finally,  the  superior  semicircular 
canal  is  opened  with  bone  forceps  in  order  to  allow  the  fixing  fluid 
to  gain  access  to  the  inner  ear.  (It  must  be  noted  that  the  superior 
canal  lies  somewhat  in  front  of  the  arcuate  eminence.)  The  block 
so  obtained  is  washed  in  running  water  to  remove  bone  dust  and  is 
then  placed  in  a  wide  mouthed  glass  stoppered  bottle  containing  5 
per  cent  f ormol  or  lore's  fluid  for  one  month — the  fluid  being  changed 
on  several  occasions.  If  the  nerve  structures  are  to  be  specially  ex- 
amined, it  is  best  to  place  the  block  in  Miiller's  fluid  after  it  has  been 
twenty-four  hours  in  formol.  The  Miiller's  fluid  must  be  changed 
frequently. 

Decalcification,  Washing  and  Hardening.— After  the  block  has 
been  fixed  it  may  be  decalcified  in  5  per  cent  formol  and  5  per  cent 
acid  (equal  parts)  for  one  month  or  six  weeks,  according  to  the  size 
of  the  block.  (Pereny's  solution  may  be  used  instead — 10  per  cent 
nitric  acid,  364  c.  c. ;  methylated  spirit,  336  c.  c. ;  chromic  acid,  ^2  P^r 
cent,  300  c.  c.)  During  the  first  week  the  fliiid  is  changed  daily,  dur- 
ing the  second  week  every  second  day,  and  during  the  third  and  fol- 
lowing weeks  the  fluid  should  be  changed  twice  weekly.  After  decal- 
cification the  block  is  gently  removed  and  placed  in  a  porcelain  dish 
and  washed  in  running  water  for  four  or  five  days.  The  specimen  is 
next  hardened  for  the  second  time,  first  in  70  per  cent  spirit  for 
twenty-four  hours,   then  80  per  cent   for  twenty-four  hours,   then 
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methylated  spirit  for  three  days  (this  latter  solution  being  changed 
daily).  From  methylated  spirit  the  block  is  passed  into  absolute 
alcohol  for  two  days  (changed  daily),  and  then  into  absolute  alcohol 
and  ether  (equal  parts)  for  two  days  (changed  daily).  During  the 
hardening  process  it  is  convenient  to  use  a  series  of  ten  or  twelve 
wide  mouthed  glass  stoppered  bottles. 

Embedding. — The  block  is  now  put  into  thin  celloidin  for  one 
month — a  bottle  similar  to-  the  above  being  used — and  then  transfer- 
red to  thick  celloidin  for  one  month.  (During  the  time  the  block  is  in 
the  thin  celloidin  it  may  be  an  advantage  to  employ  an  evacuation 
pump  so  as  to  get  rid  of  air  bubbles  from  the  hollow  spaces  of  the 
middle  and  inner  ear,  but  the  negative  pressure  employed  must  not  be 
excessive,  otherwise  the  structures  of  the  membranous  labyrinth  may 
be  distorted.  It  is  better  to  reserve  the  vacuation  pump  for  cases  in 
which  one  finds  on  microscopic  examination  that  the  hollow  spaces  of 
the  ear  contain  air  cells.  The  specimen  should  then  be  put  back  in 
absolute  alcohol  and  ether  for  six  hours  and  then  transferred  to  thin 
celloidin  before  the  pump  is  employed.)  At  the  end  of  the  second 
month  of  embedding,  the  lid  of  the  glass  jar  containing  the  block  is 
left  partially  open  so  that  the  specimen  may  gradually  dry  and  harden. 
When  the  celloidin  is  thoroughly  hardened — usually  in  about  a 
week— the  block  is  cut  out  with  a  knife  and  pared  down  with  a  razor 
to  the  required  size — i.  e.,  a  cube  measuring  about  thrde-quarters  of 
an  inch  in  all  dimensions. 

Cutting. — The  block  may  be  cut  in  one  of  two  directions  :  ( 1 ) 
Horizontally,  from  above  downwards ;  in  this  way  some  400  sections 
are  obtained,  20  micromillimeters  in  thickness.  (2).  The  specimen 
may  be  cut  vertically,  from  before  backwards ;  in  this  way  about  700 
sections  are  obtained.  After  deciding  in  which  direction  the  block 
is  to  be  cut,  it  must  be  fixed  on  a  piece  of  stabilit,  the  block  is  dipped 
into  absolute  alcohol  and  ether  for  a  moment  and  then  into  thick 
celloidin  and  placed  on  the  stabilit  with  the  surface  to  be  cut  upper- 
most. The  specimen  should  now  be  left  for  half  an  hour  or  more  in 
the  air  so  that  the  celloidin  may  harden  and  then  placed  in  a  bottle  of 
methylated  spirit  for  six  hours.  The  stabilit  block  with  the  specimen 
attached  is  then  removed  and  fixed  in  the  Schantze  microtome.  If 
the  block  is  very  hard  sections  may  sometimes  be  obtained  10  mm. 
in  thickness,  but  as  a  rule  20  mm.  gives  sufficiently  thin  sections.  The 
writer  has  been  in  the  habit  of  numbering  and  staining  every  fifth 
section  only ;  the  intervening  ones  are  placed  in  a  large  fruit  jar  con- 
taining spirit.     In  very  important  cases,  however,  such  as  deafmutism 
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or  Otosclerosis,  every  section  should  be  numbered  and  stained.  In 
less  important  cases  the  sections  whidh  are  selected  for  staining  are 
placed  on  a  slide  and  wrapped  up  in  a  strip  of  blotting  paper  moistened 
with  spirit ;  they  must  on  no  account  be  allowed  to  dry.  Before  the 
blotting  paper  is  put  on  each  slide  is  numbered  with  a  diamond, 
thus — "Wilham  Smith,  5,  10,  15,  etc."  As  each  hundred  sections  are 
cut,  the  selected  twenty  are  tied  up  together  in  a  bundle,  labeled  and 
kept  moist  with  spirit.  When  all  the  sections  have  been  cut  they  are 
placed  in  a  large  glass  jar  containing  spirit.  Staining  may  be  deferred 
to  a  convenient  occasion. 

Staining. — The  blotting  paper  is  unwrapped  and  the  section  re- 
moved by  tapping  the  slide  against  the  side  of  a  bowl  containing 
water.  The  section  is  now  lifted  with  a  copper  section  lifter  and 
placed  in  a  watch  glass  containing  filtered  hemalum  (Mayer's).  In 
this  the  section  remains  for  a  period  varying  from  fivie  to  thirty  min- 
utes, according  to  the  quality  of  the  staining  solution.  The  section 
is  then  lifted  out  and  thoroughly  washed  in  a  bowl  of  water,  and  then 
transferred  to  a  watery  solution  of  eosin  (/4  to  ^^  per  cent).  The 
time  taken  for  staining  with  eosin  varies  from  two  to  ten  seconds  as 
a  rule.  The  specimen  is  again  washed  in  a  second  bowl  of  water  and 
transferred  to  a  third  watch  glass  containing  spirit,  in  order  to  remove 
the  excess  of  eosin.  From  this  it  is  passed  on  to  a  fourth  and  fifth 
watch  glass  containing  spirit,  and  lis  then  pilaced  for  a  second  or  two 
in  a  sixth  watch  glass  containing  absolute  alcohol.  Finallly,  the  speci- 
men is  removed  to  a  seventh  glass  which  holds  carbol-xylol,  where  it 
remains  for  a  minute  or  two  until  it  sinks  to  the  bottom  of  the  glass. 
The  section  is  then  transferred  with  the  aid  of  a  needle  and  a  copper 
section  lifter  to  the  number  slide  from  which  it  was  taken  for  stain- 
ing purposes.  It  is  now  covered  with  Canada  balsam,  and  with  the 
aid  of  a  needle  a  clean  cover  slip  is  slowly  let  down  over  it  so  as  to 
exclude  air  bubbles. 

Other  staining  methods  may  be  employed — e.  g.,  van  Gieson, 
iron,  alum,  osmic  acid,  etc.  For  details  of  these  methods  the  reader 
is  referred  to  textbooks  on  histology. 

It  is  possible  to  work  three  rows  of  watch  glasses  (twenty- 
one  in  all)  containing  the  various  solutions  at  one  time,  and  in  this 
way  from  sixteen  to  twenty  sections  can  be  stained  in  two  hours. 

It  will  be  seen  that  the  process  required  for  the  miscroscopic  ex- 
amination of  the  middle  and  inner  ears  is  a  somewhat  lengthy  one, 
taking  as  it  does  about  six  months.  It  must  also  be  confessed  that 
many  difficulties  and  disappointments  are  met  with,  notably  injury 
to  the  ear  in  cutting  out  the  block  of  bone,  failure  to  decalcify  sufifi- 
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ciently,  presence  of  air  cells  in  the  hollow  spaces  of  the  middle  and 
inner  ear,  and  faulty  staining.  l^^)r  all  these  reasons  the  microscopic 
examination  of  the  ear  is  not  a  task  to  be  lightly  undertaken. 

ANATOMY    OP    THE    LABYRINTH. 

It  is  not  my  intention  to  inflict  on  the  Society  an  account  of  the 
anatomy  of  the  inner  ear.  It  may  be,  however,  that  some  of  the  mem- 
bers are  not  accustomed  to  examine  microscopic  sections  of  the  laby- 
rinth and  consequently  may  find  it  dif^cult  to  recognize  the  various 
parts  of  the  membranous  labyrinth  as  they  appear  in  sections.  For 
this  reason  I  propose  to  show  a  series  of  photomicrographs  of  the 
inner  ear  of  very  low  magnification  as  it  appears  when  cut  (1)  in 
vertical  sections  from  before  backwards,  and  (2)  in  horizontal  sec- 
tions from  above  downwards. 

D.  I.  INJURIES.  FRACTURE. 

Fractures  of  the  cranial  base  frequently  involve  the  middle  and 
inner  ear.  (There  is  disturbance  of  hearing  in  24  per  cent  of  the 
cases  of  basal  fractures  wdio  recover.)  The  line  of  fracture  may  run 
parallel  to  the  long  axis  of  the  petrous  bone  or  at  right  angles  to  the 
long  axis. 

(1)  Longitudinal  fractures  start  in  the  region  of  the  sella 
turcica,  and  pass  backwards  along  the  line  of  the  middle  ear  cleft, 
breaking  the  roof  of  the  Eustachian  tube  and  tympanic  cavity.  The 
fracture  may  then  pass  outwards  to  the  external  meatus  and  squamous 
region;  if  this  is  the  case  the  inner  ear  is  not  involved,  though  the 
ossicles  may  be  dislocated  and  the  drumhead  torn.  On  the  other 
hand,  the  fracture  after  reaching  the  roof  of  the  tympanic  cavity 
may  pass  inwards  through  the  petrous  pyramid  and  thus  resemble 
those  fractures  which  run  at  right  angles  to  the  long  axis  of  the  pet- 
rous bone.     The  inner  ear  is  of  course  involved  in  these  latter  cases. 

(2)  Transverse  fractures  of  the  petrous  pyramid  always  injure 
the  labyrinth.  As  a  rule  the  fracture  passes  through  the  external 
meatus,  roof  of  the  tympanic  cavity,  vestibule  and  internal  auditory 
meatus,  as  this  is  the  line  of  least  resistance.  The  fracture  may,  how- 
ever, pass  further  forward  through  the  cochlea  or  further  back  when 
the  canals  are  involved. 

If  the  patient  survives  the  injury  at  the  time,  he  is  not  out  of 
danger,  as  meningitis  may  supervene  as  the  result  of  (1)  infection 
from  the  Eustachian  tube  and  middle  air  spaces,  or  of  (2)  contamin- 
ation of  the  extravasated  blood  via  the  external  meatus  and  tympanic 
cavity.  Meningitis  is  of  course  more  likely  if  the  labyrinth  is  in- 
volved in  the  fracture. 
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Cases  of  labyrii^th  injury  associated  with  fracture  of  tlie  base 
may  be  divided  into  (1)  recent  and  (2)  old.  (1)  In  the  former 
cases  we  have  marked  hemorrhage  into  the  inner  ear.  Even  in  those 
cases  in  which  the  labyrinth  capsule  is  not  injured  we  meet  with  small 
hemorrhages  in  the  inner  ear  and  eighth  nerve.  The  auditory  nerve 
may  be  ruptured  and  the  crura  of  the  stapes  torn  from'  the  footplate. 
(2)  In  old  cases  the  line  of  fracture  may  be  visible — partly  closed  by 
fibrous  tissue  and  partly  by  new  bone.  In  a  case  examined  by  Nager 
many  years  after  injury  there  was  new  connective  tissue  and  bone 
in  the  vestibule  and  in  the  basal  coil  of  the  cochlea.  In  other  cases 
the  line  of  fracture  is  not  evident. 

Case  1. — Male,  aged  54,  knocked  down  by  a  street  car.  On 
admission  the  patient  was  pale,  irritable  and  restless ;  pulse  64,  tem- 
perature 96°  F.  Bruises  were  present  on  the  back  of  the  scalp  and 
above  the  left  ear.  There  was  profuse  bleeding  from  the  right  ear, 
but  no  fllow  of  cerebrospinal  fluid.  (As  will  be  seen  later  the  laby- 
rinth capsule  in  this  case  was  not  injured.)  The  right  pupil  was 
more  dilated  than  the  left.  Four  hours  later  the  patient  became 
comatose  and  the  breathing  stertorous.  The  left  arm  was  found  to 
be  flaccid.  Operation  was  performed  by  a  general  surgeon.  On  in- 
cising the  dura  mater  blood  escaped.     The  patient  died  ten  hours  later. 

Postmortem. — -The  fracture  runs  along  the  roof  of  the  middle 
ear  cleft.  The  middle  meningeal  artery  is  lacerated  and  the  roof 
of  the  tympanic  cavity  is  splintered.  The  tympanum  and  mastoid 
cells  are  filled  with  blood.  The  fracture  extends  from  the  anterior 
part  of  the  left  middle  fossa  obliquely  backwards  through  the  squam- 
ous temporal  and  parietal  bones  to  the  lambda,  and  thence  to  the  right 
parietal  and  squamous  regions.  From  here  it  passes  down  to  a  point 
behind  the  right  petrous  temporal,  crosses  the  sigmoid  sinus  and  then 
runs  along  the  anterior  border  of  the  right  petrous  bone. 

Microscopic  Examination  of  the  Right  Ear. —  The  tympanic 
membrane  is  ruptured ;  blood  present  in  tympanum  (Figs.  17  and  18)  ; 
hemorrhage  in  the  region  of  the  geniculate  ganglion  (Fig.  19)  ;  bleed- 
ing in  the  fossa  subarcuata.  The  cochlea  shows  slight  hemorrhages 
in  the  modiolus  (Fig.  20),  but  the  scalse  of  the  cochlea  are  free  from 
blood  (Fig.  17).  The  vestibule  and  canals  show  no  extravasated 
blood,  but  hemorrhage  is  present  in  the  fundus  of  the  internal  meatus 
(Fig.  19)  and  in  the  aqueduct  of  the  cochlea. 

Case  2. — Male;  aged  41,  fell  from  a  scaffold  only  nine  feet  high. 
When  found  the  patient  was  conscious  but  was  bleeding  from  the 
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right  ear.  On  admission  the  face  was  pale  and  pulse  feeble.  There 
was  a  flow  of  blood  and  cerebrospinal  fluid  from  the  right  ear. 
(Microscopic  examination  showed  fracture  of  the  petrous  bone  in- 
volving the  labyrinth  and  extending  from  the  inner  wall  of  the  middle 
ear  to  the  interna!  auditory  meatus,  j  The  patient  was  very  deaf. 
Coma  supervened  and  the  breathing  became  stertorous.  Later  gen- 
eral convulsions  came  on  the  eyes  being  turned  to  the  right — i.  e.,  con- 
jugate deviation  to  the  side  of  the  labyrinth  lesion.  The  right  pupil 
was  dilated.  Left  side  of  the  face  and  left  arm  became  paralyzed, 
and  the  respiration  of  the  Cheyne-Stokes  type;  pulse  76.  An  oper- 
ation was  performed  by  a  general  surgeon.  A  fissured  fracture  was 
found  running  from  the  anterior  part  of  the  right  squamous  temporal 
downwards  and  backwards.  The  bleeding  point  could  not  be  located. 
The  external  carotid  was  therefore  ligatured.  The  patient  died  eight 
hours  after  operation. 

Postmortem. — Skull  thicker  than  normal ;  carotid  arteries  thick- 
ened ;  considerable  amount  of  clot  present  behind  the  trephine  opening. 
The  brain  has  not  expanded.  Both  lungs  showed  several  gummata. 
The  fracture  bifurcated,  one  limb  passing  along  the  roof  of  the  middle 
ear  cleft  and  the  other  passing  inwards  through  the  labyrinth.  In 
preparing  the  specimen  the  outer  wall  of  the  middle  ear.  along  with 
the  malleus,  incus  and  tympanic  membrane  because  separated  as 
they  were  already  loose.  Blood  was  j^resent  in  the  Eustachian  tube, 
tympanic  cavity,  mastoid  antrum  and  cells. 

Microscopic  Examination  of  the  Right  Ear. — The  line  of  frac- 
ture passes  through  the  superior  and  external  canal  (Fig.  ZL).  down- 
wards through  the  oval  window  (Fig.  22),  involving  the  stapes,  and 
below  this  through  the  promontory  (Fig.  23).  The  fracture  reaches 
the  internal  meatus  (Fig.  23),  but  does  not  extend  to  the  dura  cover- 
ing the  posterior  surface  of  the  petrous  bone.  Posterior  crus  of 
the  stapes  is  broken.  Cochlea :  There  is  marked  hemorrhage  in  the 
spiral  ligament  and  in  the  scala  tympani  and  vestibuli,  especially  in 
the  basal  coil  (Fig.  22  and  23).  There  is  very  little  blood  in  the 
cochlear  canal  itself.  There  are  a  few  small  scattered  hemorrhages 
in  the  modiolus  (Fig.  22).  The  utricle  and  saccule  are  ruptured 
and  there  is  blood  in  both  the  peri-  and  endo-lymphatic  spaces  of  the 
vestibule  (Fig.  22).  Semicircular  canals:  Blood  is  present  in  the 
endolymphatic  and  perilymph  spaces  of  the  superior  and  external 
canals  (Fig.  21).  There  is  slight  hemorrhage  along  the  vestibular 
nerve,  especially  along  the  branch  to  the  saccule.     The  cochlear  nerve 
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to  the  basal  coil  also  shows  hemorrhage  (Fig.  22).     There  is  com- 
paratively little  hemorrhage  present  in  the  internal  meatus. 

Case  3. — Male,  aged  44,  laborer.  Two  days  before  admission, 
as  he  was  going  home  under  the  influence  of  alcohol,  he  slipped  and 
fell  on  the  pavement,  striking  the  right  side  of  his  head.  He  was 
not  unconscious  after  the  accident,  but  there  was  bleeding  from  the 
right  ear  and  also  from  the  mouth.  After  the  accident  the  patient 
suffered  from  severe  vertical  headache.  On  admission  he  felt  as  if 
he  were  rotating  from  left  to  right  about  a  vertical  axis.  The  right 
ear  has  been  quite  deaf  since  the  accident.  He  has  felt  sick  but  has 
not  vomited. 

Examination. — Watery  discharge  from  right  ear..  Right  tym- 
panic membrane  red  and  bulging ;  complete  deafness  in  right  ear : 
Weber  lateralized  to  good  ear;  spontaneous  nystagmus  to  left  (sound 
side)  of  second  degree;  patient  tends  to  fall  to  the  right  and  shows  a 
pointing  error  to  the  right;  no  facial  paralysis.  Temperature,  101° 
F.,  rose  to  103°  F.  Kernig's  sign  absent;  lumbar  puncture:  cerebro- 
spinal fluid  blood  stained  but  not  under  pressure.  Two  days  later 
patient  very  ill.  Severe  headache  and  backache.  Temperature  105°, 
pulse  only  72 ;  Kernig's  sign  absent ;  slight  facial  paralysis  on  right 
side ;  second  lumbar  puncture ;  fluid  under  great  tension.  Polymorphs 
greatly  increased. 

Postmortem. — Blood  present  over  the  vertex  in  subdural  space 
and  in  right  temporal  region.  At  the  base  purulent  leptomeningitis 
was  present  over  pons,  medulla  and  lower  surface  of  cerebellum 
Laceration  of  left  temporosphenoidal  lobe.  The  right  temporal  bone 
showed  a  stellate  fracture  involving  both  petrous  and  squamous 
portions. 

Microscopic  Examination.  External  Auditory  Meatus. — The 
anterior  wall  is  fractured  (Figs.  25,  26  and  27).  The  tympanic 
membrane  is  generally  thickened  and  is  ruptured  below  and  behind 
the  handle  of  the  malleus  (Fig.  27).  The  outer  wall  of  the  Eustach- 
ian tube  is  fractured.  There  is  a  fracture  through  the  roof  of  the 
tympanic  cavity  (Figs.  26  and  27).  There  is  also  a  fracture  of  the 
floor  of  the  tympanum — i.  e.,  of  the  roof  of  the  jugvilar  bulb  (Fig. 
25).  There  is  hemorrhage  in  the  outer  part  of  the  attic  (Fig.  26). 
In  the  lower  part  of  the  tympanum  posteriorly  the  exudate  is  puru- 
lent (Fig.  26).  The  stapes  shows  at  least  two  fractures!.  The  mal- 
leus and  incus  are  not  frartured.  The  fracture  goes  through  the 
facial  canal  above  the  oval  window  and  passes  through  the  upper 
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margin  of  the  window.  There  is  also  a  fracture  of  the  region  of 
the  round  window  (Fig.  25).  One  can  trace  the  continuity  of  the 
exudate  in  the  niche  of  the  round  window  with  that  in  the  scala  tym- 
pani.  Cochlea:  Only  the  intravestibular  portion  of  the  cochlea  is 
fractured  (Fig.  25).  There  is  hemorrhage  in  the  spiral  ligament. 
Corti's  organ  is  unrecognizable.  All  three  scalse  contain  exudate, 
but  the  scala  tympani  shows  much  more  than  the  others  (Fig.  24). 
Vestibule :  The  fracture  runs  into  the  roof  of  the  vestibule  and  then 
downwards  through  the  bony  spiral  lamina  and  the  region  of  the 
round  window  into  the  tympanic  cavity  and  finally  passes  through 
the  floor  of  the  cavity  (Fig.  25).  The  vestibule  itself  is  almost  com- 
pletely filled  with  hemorrhage.  The  tip  of  the  promontory  is  almost 
chipped  ofif.  Canals :  There  is  no  fracture  of  the  labyrinth  capsule 
in  the  region  of  the  canals.  The  lateral  canal  contains  pus  and  blood 
(Fig.  26).  The  other  canals  are  more  normal.  Internal  meatus: 
The  fracture  extends  right  through  from  the  floor  of  the  middle 
fossa,  through  the  bony  roof  and  floor  of  the  meatus  (Fig.  24),  to 
the  region  of  the  opening  of  the  aqueduct  of  the  cochlea.  Some  cel- 
lular exudate  is  present  in  the  fundus  of  the  internal  meatus  (Fig. 
24). 

Case  4. — Male,  aged  6,  suffered  from  fracture  of  the  base  of 
the  skull  in  August,  1913,  with  bleeding  from  the  right  ear.  He 
recovered  and  remained  well  for  one  year,  till  August  30,  1914,  when 
earache  (right  ear)  and  headache  came  on.  August  31,  1914:  vomi- 
ting, unconsciousness,  jerkings  of  the  right  arm.  Rigidity  of  neck. 
Kernig  doubtful.  Temperature  101°  F.,  pulse  110.  Death  Septem- 
ber 1,  1914. 

Postmortem*  (five  and  a  half  hours  after  death). — Flattening 
of  convolutions;  cerebrospinal  fluid  increased  and  turbid;  exudate 
in  interpeduncular  space.  Sphenoid  and  ethmoid  healthy.  Left 
middle  ear  contained  turbid  fluid.  Old  fracture  of  roof  of  right 
mastoid  antrum. 

Microscopic  Examination  of  Right  Ear. — The  mastoid  cells  con- 
tain pus  (Fig.  29).  There  is  a  gap  in  the  roof  of  the  mastoid  an- 
trum filled  with  fibrous  tissue,  and  there  is  a  piece  of  bone  lying  loose 
in  the  midst  of  this  fibrous  tissue,  with  pus  around  it  (Fig.  29) .  This 
piece!  of  bone  proves  to  be  the  incus,  which  had  become  dislocated 
backwards  into  the  mastoid  antrum.  From  the  appearance  of  the 
well  formed  fibrous  tissue  surrounding  the  incus  it  is  evident  that 
this  is  an  old  dislocation.     What  appears  to  have  happened  is  that 
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the  incus  became  dislocated  backwards  at  the  time  of  the  fracture  in 
1913,  retaining  its  attachment  to  the  floor  of  the  aditus,  and  at  the 
same  time  there  was  a  fracturg  of  the  roof  of  the  antrum.  The 
patient  recovered  at  the  time,  as  no  infection  occurred,  but  one  year 
later  when  he  developed  an  acute  suppurative  otitis  media  the  in- 
fection passed  by  way  of  the  tympanic  cavity,  the  aditus  and  antrum, 
through  the  old  gap,  which  was  apparently  filled  with  fibrous  tissue, 
to  the  intracranial  structures,  and  the  result  was  purulent  leptomen- 
ingitis and  death.  The  lining  of  the  Eustachian  tube  is  very  vascular 
and  swollen,  and  the  submucosa  is  infiltrated  with  pus  cells.  The 
tympanic  cavity  contains  pus.  The  footplate  of  the  stapes  is  quite 
normal.  It  is  the  long  process  of  the  incus  which  has  been  broken 
(Fig.  29).  The  head  of  the  malleus  is  ankylosed  to  the  new  bone 
which  has  been  formed  in  the  roof  of  the  middle  ear  (Fig.  28). 
Cochlea :  There  are  many  white  cells  in  the  scala  tympani  in  the  basal 
coil,  but  the  pus  does  not  extend  as  far  as  the  helicotrema.  There 
is  some  infiltration  of  pus  cells  from  the  internal  meatus  into  the 
spiral  ganglion  of  the  basal  coil.  Corti's  organ  is  quite  normal.  The 
vestibule  and  canals  are  quite  healthy  Internal  meatus :  There  are 
many  white  cells  in  the  internal  meatus  within  the  arachnoid  sheath. 

WAR  INJURIES  OF  THE  EAR. 

A  description  of  war  injuries  of  the  ear  written  by  a  surgeon  at 
a  clearing  station  or  a  hospital  near  the  front  would  dififer  very  great- 
ly from  one  written  by  a  specialist  attached  to  a  base  hospital,  and 
still  more  from  an  account  penned  by  an  otologist  at  a  military  hos- 
pital at  home.  The  first  would  deal  mainly  with  cases  of  severe 
wounds  of  the  head  involving  the  ear,  due  to  fragments  from  burst- 
ing shells  or  bombs  or  to  rifle  bullets — injuries  which  are  fatal  in 
a  very  high  percentage  of  cases.  On  the  other  hand,  otologists  at 
home  see  comparatively  few  of  these  cases,  but  have  to  deal  with 
indirect  injuries  of  the  ear  caused  by  explosions  or  loud- noises — i.  e., 
with  "shell"  or  "explosion"  deafness,  or  "noise"  deafness. 

Wounds  of  the  ear  may  lead  to  dangerous  intracranial  com- 
plications. Infected  bullets  or  fragments  of  shell  cause  suppuration, 
especially  when  they  carry  in  infected  hair  or  skin.  Secondary  in- 
fection of  the  wounds  is  even  more  important  than  primary — i.  e.. 
bacteria  can  find  their  way  to  the  injured  middle  ear  from  the  naso- 
pharynx via  the  Eustachian  tube  or  from  the  external  meatus  through 
a  rupture  of  the  drumhead. 

The  Middle  Ear. — Rupture  of  the  tympanic  membrane  is  a  fairly 
common  war  injury,  and  generally  results  from  the  explosion  of  a 
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shell  or  bomb  close  to  the  sufferer.  The  lesion  may  be  due  to  the  sud- 
den great  increase  of  the  pressure  which  occurs  first  of  all,  or  to 
the  rapidly  following  negative  pressure.  The  effect  of  the  explosion 
varies  with  its  distance  from  the  ear,  the  size  of  the  shell  and  the 
nature  of  the  explosive.  Lermoyez  says  that  the  effects  of  explosion 
are  far  greater  in  a  trench  than  in  the  open  field.  The  tears  are  often 
extensive  and  may  give  rise  to  the  impression  of  actual  loss  of  sub- 
stance. The  symptoms  are  slight  bleeding  from  the  ear,  followed 
by  serous  discharge ;  there  is  also  deafness  and  frequently  vertigo 
and  pulsating  tinnitus.  (The  latter  symptoms  are,  however,  due 
to  a  concomitant  lesion  of  the  inner  ear.)  The  question  of  infection 
is  even  more  important  than  that  of  rupture  of  the  drumhead.  Direct 
wounds  of  the  middle  ear  always  lead  to  extensive  injury — usually 
to  comminuted  fractures  of  the  petrous  bone.  It  is  only  in  rare  cases 
that  the  middle  ear  alone  is  injured,  and  even  then  suppurative  otitis 
media — usually  of  long  duration — almost  invariably  follows.  Fre- 
quently there  is  extensive  splintering  of  the  bone.  The  tyrrtpanic 
membrane  and  ossicles  are  torn  or  destroyed,  and  there  is  extensive 
hemorrhage  into  the  drum  cavity  and  antrum.  The  facial  nerve  is 
usually  involved.  In  many  cases  the  inner  ear  is  also  involved,  and 
the  lesion  may  extend  to  the  intracranial  structures.  It  rarely  hap- 
pens that  shell  fragments  can  remain  in  the  mastoid  without  caus- 
ing serious  reaction. 

The  Labyrinth. — War  injuries  of  the  labyrinth  may  be  classi- 
fied as  follows:  (A)  Direct  injury  due  to  bullets  or  fragments  of 
shell  or  bomb.  (B)  Indirect  injury  in  fractures  of  the  skull.  (C) 
"Noise"  deafness,  which  is  especially  seen  in  artillerymen  and  naval 
gunners.  (D)  "Shell"  or  "explosion"  deafness,  due  to  the  bursting 
of  mines,  shells  or  bombs  close  to  the  soldier. 

(A)  Direct  Injury  of  the  Labyrinth. — ^The  symptoms  of  laby- 
rinth injury  are  well  known — deafness,  tinnitus,  dizziness,  distur- 
bance of  balancing,  vomiting,  nystagmus,  etc.  Fifty  per  cent  of  the 
cases  are  killed  outright  at  the  time  of  the  injury.  Haymann  states 
that  in  the  other  50  per  cent  death  occurs  later  from  septic  meningitis. 
The  onset  of  meningitis  may  be  delayed  as  long  as  six  weeks. 

(B )  Indirect  Injury  of  the  Labyrinth  in  Fracture  of  the  Skull. — 
The  labyrinth  may  be  indirectly  injured  by  blows  on  the  head  from 
a  rifle  butt  or  by  shot  wounds  of  the  head  or  face.  The  symptoms 
of  such  injuries  are  extreme  or  total  deafness,  marked  disturbance 
of  balancing,  with  loss  of  the  cochlear  and  vestibular  functions.  If 
the  labyrinth   be  injured  there  is  an  escape  of   cerebrospinal   fluid 
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from  the  ear  along  with  blood.  In  the  cases  in  which  the  labyrinth 
capsule  is  not  injured  there  is  no  escape  of  cerebrospinal  fluid ;  but. 
nevertheless,  deafness  results  from  hemorrhage  into,  or  tearing  of 
the  eighth  nerve.  On  lumbar  puncture  blood  may  be  present  in  the 
cerebrospinal  fluid. 

(C)  "Noise"  Deafness. — Wittmaack  was  the  first  to  show  that 
continuous  noise  conveyed  to  the  ear  by  air  or  bone  conduction  did 
not  cause  hemorrhage  or  tearing  of  the  membranous  labyrinth  but 
produced  a  degenerative  neuritis  in  the  cochlear  apparatus.  The 
vestibular  apparatus  showed  no  change.  According  to  Wittmaack. 
the  primary  changes  occurred  in  the  spiral  ganglion  and  nerve,  while 
those  in  Corti's  organ  were  only  secondary.  Yoshii.  on  repeating 
Wittmaack's  experiments,  found  that  Corti's  organ  was  affected 
first  of  all,  and  that  the  degenerative  changes  in  the  cochlear  ganglion 
and  nerve  followed  lateri.  Both  von  Eicken  and  Hoessli  came  to 
the  conclusion  that  air  conduction  of  sound  was  much  more  efifective 
than  bone  conduction  in  producing  injuries  of  the  inner  ear.  After 
prolonged  exposure  to  the  sound  of  rifle  and  gun  fire,  deafness  is 
usually  marked  and  tinnitus  not  uncommon. 

(D)  "Shell"  or  "Explosion"  Deafness.  —The  pathology  of  ex- 
plosion or  shell  deafness  is  still  very  vague,  (a)  Some  otologists 
believe  that  there  are  changes  in  the  membranous  labyrinth  of  a 
molecular  nature  leading  to  degenerative  neuritis  affecting  the  nerve 
endings,  ganglia,  etc.  (b)  Others  hold  that  the  membranous  laby- 
rinth is  torn  and  that  hemorrhages  occur.  Yoshii  found  that  ex- 
plosions produced  close  to  the  ears  of  animals  caused  rupture  of  the 
drumhead  and  hemorrhages  in  the  cochlear  and  vestil^ular  apparatus. 
Hoessli  caused  explosions  at  a  great  distance  from  the  animals  and 
did  not  find  rupture  or  hemorrhage  but  noted  changes  in  Corti's 
organ,  the  cells  of  which  were  shrunken  and  flattened,  (c)  Zange 
has  experimented  on  animals,  but  has  found  no  changes  in  the  laby- 
rinth. He  therefore  believes  that  the  condition  is  due  to  small 
hemorrhages  in  the  pons,  medulla  and  cerebellum. 

WAR  INJURIES. 

Case  1. — The  case  was  one  of  shrapnel  injury  of  the  left  ear 
followed  by  suppurative  otitis  media.  When  the  patient  was  admitted 
to  the  Royal  Infirmary,  Edinburgh,  about  a  month  after  the  injury, 
symptoms  of  cerebellar  abscess  were  present.  Operation,  performed 
by  a  general  surgeon,  revealed  mastoiditis  and  small  metallic  particles 
in  the  mastoid  antrum.     In  spite  of  the  evacuation  of  the  cerebellar 
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abscess  the  patient  died.  The  autopsy  showed  early  meningitis  and 
sinus  thrombosis  in  addition  to  the  cerebellar  abscess.  Microscopic 
examination  of  the  ear  demonstrated  a  thickened,  infiltrated  and 
perforated  drumhead  (Figs.  31  and  32),  with  fracture  of  the  malleus. 
The  lower  part  of  the  handle  was  separated  from  the  drumhead  and 
drawn  inward  by  the  tensor  tympani  (Fig.  32).  The  mucosa  of  the 
middle  ear  was  distinctly  swollen  (Fig.  33),  and  the  tympanic  cavity, 
antrum  and  cells  were  full  of  pus.  The  joint  between  the  head  of  the 
malleus  and  the  body  of  the  incus  was  dislocated  (Fig. 30).  The 
incostapedial  joint  was  healthy,  but  there  was  a  fracture  of  the  foot- 
plate of  the  stapes  and  early  invasion  of  the  vestibule  through  the 
annular  ligament  (Fig.  32).  The  cochlea  showed  hemorrhage  in  the 
scala  tympani  of  the  basal  and  middle  coil  and  in  the  opening  of  the 
perilymphatic  aqueduct  (Fig.  33)  but  the  nerve  apparatus  of  the 
cochlea  appeared  almost  healthy.  The  neuroepithelium  of  the  sac- 
cule and  utricle  and  of  the  cristee  of  the  canals  was  desquamating. 
The  internal  meatus  showed  meningitis  (Fig.  33). 

Note. — Several  of  the  changes  noted  in  this  case  may  have  been 
due  to  small  pieces  of  shrapnel  causing — e.  g.,  fracture  of  the  mal- 
leus and  stapes,  hemorrhage  in  the  scala  tympani  and  fracture  of 
the  bony  capsule  of  ampulla  of  posterior  canal  (Fig.  5). 

Case  2. — Indirect  injury  of  the  ear,  due  to  bullet  wound  of 
the  parietal  ganglion.  The  patient  was  hit  in  the  frontoparietal 
region,  and  the  bullet  came  out  just  above  the  ear  on  the  same  side. 
There  was  no  apparent  injury  of  the  ear  itself,  but  the  parietal  bone 
was  shattered  and  the  brain  lacerated. 

Middle  Ear  Spaces. — Free  blood  is  present  in  the  lower  part 
of  the  tympanic  cavity,  in  the  niches  of  the  round  and  oval  windows 
(Fig.  35)  and  in  the  mastoid  antrum.  Labyrinth  contents:  The 
nen'ous  structures  of  the  inner  ear  appeared  to  be  normal,  but  a  little 
blood  is  present  in  the  acqueduct  of  the  cochlea,  near  its  cranial  end. 
and  also  around  the  vestibular  nerve  to  the  utricle.  Internal  meatus : 
There  is  a  considerable  amount  of  hemorrhage  within  the  arachnoid 
sheath  which  surrounds  the  seventh  and  eighth  nerve  (Fig.  "^4). 

Case  3. — This  soldier  was  taking  cover  in  a  house  when  a  high 
explosive  shell  hit  the  house  and  burst  into  the  room  in  which  he  was. 
The  patient  was  wounded  in  many  places.  On  admission  to  the 
Casualty  Clearing  Station  the  patient  was  found  to  be  semicon- 
scious, with  subnormal  temperature,  small  rapid  pulse,  cold  clammy 
skin  and  multiple  small  wounds.     In  fact,  he  showed  the  usual  signs 
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of  high  explosive  shell  injury,  including  marked  deafness.  This  case 
shows  certain  definite  changes — viz.,  rupture  of  the  tympanic  mem- 
brane (Fig.  36),  slight  hemorrhage  in  the  middle  ear  spaces  and  in 
the  fundus  of  the  internal  auditory  meatus.  The  structures  of  the 
membranous  labyrinth  show  normal  conditions. 

Case  4. — Injury  to  the  ear  due  to  the  bursting  of  a  rifle  grenade. 
The  grenade  burst  close  to  the  left  side  of  this  soldier  and  caused 
extensive  general  injury.  (Rifle  grenades,  though  much  smaller 
than  shells,  contain  a  very  powerful  form  of  high  explosive. —J. 
Fraser.)  The  changes  in  this  case  of  ear  injury  due  to  grenade 
explosion  are  fairly  definite  and  include  a  recent  rupture  of  the 
tympanic  membrane,  the  edges  of  which  are  partially  glued  together 
by  fibrin  (Fig.  39).  Further,  there  are  hemorrhages  in  *-he  tympanic 
cavity,  in  the  marrow  spaces  in  the  roof  of  this  cavity,  around  the 
geniculate  ganglion  and  in  the  fossa  subarcuata.  There  is  also  bleed- 
ing in  the  scala  tympani  of  the  cochlea  in  the  region  of  the  round 
window  (Fig.  39),.  There  is  a  marked  hemorrhage  in  the  fundus 
of  the  internal  meatus.  The  otolith  membranes  of  the  saccule  are 
separated  (Figs.  37  and  38),  and  the  neuroepithelium  is  irregular, 
while  the  cupola  of  the  lateral  canal  is  also  separated  (Fig.  40). 
Although  the  outline  of  Corti's  organ  is  preserved,  and  the  hair 
cells  and  some  of  the  supporting  cells  cannot  be  made  out,  so  that  the 
organ  appears  ghostlike. 

Case  5.  Shell  Explosion. — The  patient  sufifered  from  severe 
concussion,  and  the  right  side  of  the  head  and  body  presented  mul- 
tiple wounds.  The  changes  in  this  case  are  very  slight.  This  may 
possibly  be  explained  by  the  presence  of  a  plug  of  wax  in  the  cranial 
ends  of  the  fossa  subarcuata  and  perilymphatic  acqueduct  and  in 
the  fundus  of  the  internal  meatus.  The  neuroepithelium  of  the 
labyrinth  shows  little  change,  but  the  detachment  of  the  otolith  mem- 
brane of  the  utricle  and  of  the  cupulae  of  the  lateral  and  superior 
canals  is  worth  recording. 

Case  6. — Injury  by  high  explosive  shell.  This  soldier  caught 
the  full  blast  of  a  high  explosive  shell,  which  burst  close  to  his 
left  side  and  shattered  this  side  from  head  to  foot.  In  this  case  the 
force  of  the  explosion  seems  to  have  been  expended  in  rupturing 
the  drumhead  (Fig.  41),  so  that  the  structures  of  the  inner  ear  along 
with  the  nerves  in  the  internal  meatus  have  escaped.  Owing  to  a 
fault  in  the  first  embedding  of  the  specimen,  air  was  present  in  the 
hollow  spaces  of  the  labyrinth,  and  it  is  therefore  unwise  to  be  dog- 
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niatic  as  to  the  condition  of  the  membranous  labyrinth.  The  rupture 
of  the  saccule  and  of  portions  of  the  membranous  cochlea  are  probably 
artefacts  produced  by  the  use  of  the  suction  apparatus.  The  rupture 
to  the  posterior  part  of  the  annular  ligament  may  also  be  due  to  the 
same  cause. 

Summary. — In  four  cases  of  "shell"  or  "explosion"  deafness 
(Case  3,  4,  5  and  6),  the  changes  are  as  follows:  (a)  Rupture  of  the 
drumhead  in  Cases  3,  4  and  6.  (In  case  5  a  large  plug  of  wax  was 
present  in  the  external  meatus,  and  probably  for  this  reason  the 
tympanic  membrane  was  not  injured.)  (b)  Hemorrhage  in  the 
middle  ear  spaces  in  all  four  cases,  (c)  Slight  hemorrhage  in  the 
scala  tympani  in  the  region  of  the  round  window  and  basal  coil  of 
the  cochlea  (Case  4).  (d)  Slight  degenerative  neuritis  of  the 
cochlear  apparatus — e.  g.,  loss  of  hair  cells,  slight  flattening  of  the 
acoustic  papilla  and  disappearance  of  some  of  the  supporting  cells, 
especially  in  Case  4;  shrinkage  of  the  ganglion  cells  of  the  spiral 
ganglion ;  uneven  straining  of  the  cochlear  nerve.  (All  these  may 
be  post-mortem  changes.)  (e)  Displacement  of  the  otolith  mem- 
brane of  the  saccule  and  utricle  (Cases  4  and  5),  artefacts,  (f) 
Displacement  of  the  cupula  of  one  or  more  of  the  canals  (Case  4 
and  5).  (g)  The  vestibular  apparatus,  as  was  to  be  expected,  showed 
less  change  than  the  cochlear.  The  neuroepithelium  of  the  saccule 
and  utricle  and  the  cells  of  the  vestibular  ganglion  in  the  internal 
meatus  appear  to  be  better  preserved  than  the  corresponding  parts 
of  the  cochlear  apparatus,  {h)  ilemorrhage  was  observed  in  the 
fundus  of  the  internal  meatus  at  the  points  where  the  nerves  enter 
the  bony  canals  (Cases  3,  4  and  5). 

LABYRINTHITIS. 

Acute  inflammatory  afifections  of  the  labyrinth  may  be  classified 
in  various  ways :  thus,  inflammation  of  the  inner  ear  may  be  described 
as  circumscribed  or  diffuse.  Further,  the  diffuse  form  may  be 
divided  into  stages.  First  of  all,  there  is  a  serous,  fibrinous  or  hem- 
orrhagic stage.  Later,  the  exudate  in  the  labyrinth  becomes  puru- 
lent. The  purulent  stage  is  followed  by  the  formation  of  granulation 
tissue  in  the  hollow  spaces  of  the  inner  ear — the  granulations  arising 
from  the  endosteum.  Finally,  the  granulation  tissue  is  organized 
into  fibrinous  connective  tissue,  in  which  more  or  less  new  bone 
formation  occurs.  Sometimes  the  process  of  ossification  is  so  exten- 
sive that  the  whole  of  the  hollow  spaces  of  the  inner  ear  are  entirely 
obliterated. 
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Labyrinthitis  may  also  be  classified  according  to  the  causal  disease 
or  organism — e.  g.,  labyrinthitis  due  to  scarlatina,  measles,  influenza, 
etc.  Further,  labyrinthitis  may  arise  either  from  acute  or  from 
chronic  middle  ear  suppuration.  In  the  former  case  the  path  of 
infection  is  almost  invariably  through  the  oval  or  round  windows, 
whereas  in  the  latter  the  labyrinth  is  usually  invaded  by  the  erosion 
of  the  prominence  of  the  lateral  semicircular  canal  by  cholesteatoma 
formation.  To  put  it  in  another  way,  in  acute  purulent  otitis  media 
the  labyrinthitis  is  a  diffuse  one  from  its  onset,  whereas  in  chronic 
middle  ear  suppuration  associated  with  cholesteatoma  the  labyrinth 
is  first  of  all  circumscribed  and  may  remain  so  for  a  considerable 
period.  An  exacerbation  of  the  middle  ear  suppuration,  however, 
may  lead  to  rapid  spread  of  the  circumscribed,  labyrinthitis,  which 
thus  becomes  diffuse. 

In  order  to  illustrate  the  various  types  of  simple  inflammatory 
affection  of  the  labyrinth  it  will  be  best  to  give  a  short  account  of  the 
case  history  of  the  patients,  followed  by  a  description  of  the  appear- 
ances found  on  microscopic  examination  of  the  inner  ear  after  death. 

George  D.,  male,  aged  4  years.  Chronic  middle  ear  suppuration 
(right)  for  three  years,  since  scarlet  fever.  Pain  in  right  ear, 
shivering,  dizziness  and  vomiting  for  three  days.  Examination : 
Foul  smelling  discharge ;  red  swelling  behind  right  ear ;  mastoid 
tenderness ;  Rombergism  marked.  Temperature  99.  Tongue  dry 
and  furred.  Scar  of  old  gland  abscess  in  neck.  Watch  heard  on 
both  mastoids.  Conversation  voice  at  two  feet  (R.),  with  finger 
closure  of  left  ear.  Nystagmus  to  side  of  lesion  only.  Operation 
on  October  14,  1913.  Mastoid  cortex  grayish  white;  large  foul 
smelling  abscess  in  mastoid,  with  extradural  perisinus  abscess ;  dura 
yellowish  gray  and  sloughy ;  sinus  not  opened ;  antrum  full  of 
cholesteatoma.  Wound  left  open.  Breathing  stopped  on  one  occa- 
sion during  operation  but  restarted  spontaneously.  On  the  follow- 
ing day,  temperature  101°  at  8  p.  m.  Slig'ht  vomiting.  Cerebro- 
spinal fluid  under  pressure  and  contained  polymorphs  and  organisms. 
Second  operation  on  October  17th.  Sinus  further  exposed,  slit  up 
and  found  thrombosed.  Dark  red  clot ;  bleeding  obtained  from  both 
ends.  Jugular  not  ligatured  ;  incision  in  cerebellar  dura ;  gauze  drain 
introduced.  On  following  day  Kernig's  sign  positive ;  child  restless ; 
early  optic  neuritis.  Exploration  of  cerebellum  without  anesthetic; 
evacuated  foul  smelling  cerebellar  abscess.  Urotropin  given.  On 
October  27th,  vomiting  present;  nystagmus  to  side  of  lesion.  No 
reaction  in  wound.     Coma  supervened.     Temperature  104°.     Death 
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on  October  31st.     Postmortem:  General  purulent  meningitis.     Large 
cerebellar  abscess.     Right  internal  jugular  not  thrombosed. 

Microscopic  examination  of  right  ear:  Round  window  niche 
largely  filled  up  by  connective  tissue;  cholesteatoma  on  inner  wall  of 
tympanum;  granulations  in  roof  of  tympanum;  caries  of  inner  wall 
of  attic.  Erosion  of  bony  wall  of  lateral  canal  (Fig.  42).  Cochlea 
almost  normal.  A  little  pus  in  perilymphatic  acqueduct.  Purulent 
infiltration  of  modiolus.  Utriculus  and  sacculus  normal.  Circum- 
scribed labyrinth.  Meningitis  in  internal  meatus.  Thrombus  in 
jugular  bulb. 

Donald  H.,  male,  aged  23.  Chronic  middle  ear  suppuration 
(bilateral).  Pain  in  right  ear.  Vomiting  for  two  weeks,  with  shiv- 
ering. Patient  admitted  to  medical  ward,  with  diagnosis  of  "biliary 
colic."  Rigor  on  day  of  admission  (June  16,  1918).  Temperature 
103°,  pulse  116,  respiration  36.  Slight  delirium.  Tongue  dry  and 
furred.  Head  retracted.  Kernig  present.  Nystagmus  to  both  sides. 
Tenderness  of  right  mastoid.  Patient  not  completely  deaf  in  right 
ear.  Immediate  operation.  Cerebrospinal  fluid  turbid  and  under 
tension  (diplococcus).  Pus  under  pressure  in  antrum.  Sinus 
healthy.  Next  day,  tem^p^rature  102°.  Rigor.  Second  operation: 
Right  internal  jugular  ligatured.  Next  day  patient  restless ;  severe 
headache  heroin  given.  June  19th.  Lumbar  puncture.  Cerebro- 
spinal fluid  under  great  tension  and  almost  purulent ;  films  show 
many  organisms.  Fever  continued,  with  rigors.  Coma  supervened. 
Death  June  23rd.  (Patient  had  an  uncle  who  died  from  brain 
abscess.)  Postmortem:  Basal  meningitis.  Temporosphenoidal 
abscess  present,  with  thick  walls.  Abscess  had  ruptured  into  lateral 
ventricle.  Leakage  into  lateral  ventricle  had  probably  occured  before 
admission.  Sigmoid  sinus  appeared  healthy  and  therefore  the  rigors 
were  probably  due  to  meningitis.      (Blood  cultures  negative.) 

Microscopic  examination  of  right  ear :  Cholesteatoma  in  tym- 
panum, with  thickened  mucosa;  new  bone  formation  in  roof  of  aditus 
and  antrum;  bony  wall  of  lateral  canal  eroded  (Fig.  43).  Granula- 
tion tissue  on  inner  wall  and  roof  of  antrum  reached  middle  fossa 
— i.  e.,  route  of  infection  of  brain  abscess;  engorgement  of  marrow 
spaces  in  floor  of  middle  fossa,  with  absorption  of  bone ;  some  mar- 
row spaces  contain  pus ;  cochlea  normal  except  for  a  little  pua  at 
opening  of  perilymphatic  acqueduct.  Slight  cellular  exudate  in  vesti- 
bule on  inner  aspect  of  oval  windows.  Lateral  canal  shows  circum- 
scribed labyrinthitis.     Meningitis  in  internal  meatus. 

Annie  B.,  female,  aged  15  years.     C.  O.  M.  S.  (right).     Noises 
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in  right  ear  and  giddiness  for  one  month ;  earache  for  one  week ; 
headache  and  pain  in  neck  for  five  days ;  vomiting  for  four  days ; 
shivering  two  days.  Patient  drowsy  on  admission ;  shghtly  cyanosed. 
Temperature  98.6°.  Tongue  furred  and  dry.  Right  ear  quite  deaf 
with  noise  box  in  left  ear.  Weber  lateraHzed  to  better  ear ;  slight 
spontaneous  nystagmus  to  left.  Caloric  reaction  absent  in  right  ear 
but  fistula  symptom  present.  Cerebrospinal  fluid  clear  but  under 
increased  pressure.  Kernig  present ;  stififness  of  neck ;  no  optic 
neuritis. 

Immediate  operation :  Foul  perisinus  abscess  containing  gas ; 
sinus  wall  sloughy ;  cholesteatoma  in  antrum ;  ossicles  absent ;  fistula 
in  lateral  canal ;  sinus  thrombosed ;  free  bleeding  obtained  from  tor- 
cular  end ;  right  internal  jugular  ligatured.  At  this  point  pulse  very 
feeble.  Labyrinth  operation  not  performed.  Saline  injections  given. 
During  next  week  rigors  continued  and  optic  neuritis  developed. 
Operation  performed  on  jugular  bulb.  Death  seventeen  days  after 
first  operation.  Postmortem :  No  reaction  in  wounds.  Clot  in  right 
lateral  sinus  also  in  superior  longitudinal  and  straight  sinuses.  No 
meningitis  or  abscess  of  brain.     Infarcts  present  in  lungs. 

Microscopic  examination  of  right  ear :  There  is  rarefaction  of 
the  bone  in  the  roof  and  floor  of  the  tympanic  cavity.  Cochlear  canal 
full  of  pus,  whereas  the  scala  vestibuli  and  scala  tympani  contain  only 
fibrinopurulent  exudate.  Aqueduct  of  cochlea  contains  pus.  The 
vestibule  contains  curdled  lymph.  Fistula  present  in  lateral  canal 
(Fig.  44)  ;  lumen  of  canal  showed  pus  becoming  organized.  Other 
canals  show  purulent  contents.  Almost  no  meningitis  in  the  internal 
meatus.     The  clot  in  the  jugular  bulb  is  becoming  organized. 

John  F.,  male,  aged  11  years.  C.  O.  M.  S.  (bilateral)  for  six 
years.  Earache,  headache  and  irritability  for  six  days  before  admis- 
sion. On  examination,  temperature  100°  ;  right  mastoid  tender ;  gran- 
ulations and  pus  in  right  meatus ;  conversation  voice  at  one  foot 
(right  ear)  ;  perforation  of  Shrapnell's  membrane  on  left  side;  whis- 
per at  one  foot  (left)  ;  no  nystagmus;  cerebrospinal  fluid  clear  and 
not  under  pressure ;  no  photophobia.  Three  days  after  admission, 
temperature  rose  to  105° ;  head  retracted ;  sudden  facial  paralysis  on 
right  side.  Operation :  Right  mastoid  contained  cholesteatoma ; 
sinus  wall  healthy ;  right  temporosphenoidal  lobe  explored  with  nega- 
tive result.  Cerebrospinal  fluid  turbid  on  lumbar  puncture;  death 
two  days  after  operation.  Postmortem  :  purulent  meningitis  at  base ; 
no  brain  abscess ;  venous  sinuses  healthy. 

Microscopic  examination  of  right  ear :     Cholesteatoma  and  poly- 
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pus  present  in  middle  ear ;  bony  exostosis  from  promontory ;  cochlea 
normal ;  vestibule  healthy ;  slight  serous  labyrinthitis  in  lateral  canal 
(Figs.  45  and  46)  ;  other  canals  normal.  Meningitis  in  internal 
meatus,  with  slight  hemorrhage  and  engorged  vessels. 

ACUTE    SUPPURATIVE    OTITIS     MEDLN.,    PURULENT    LABYRINTHITIS 
AND     LEPTOMENINGITIS     WITHOUT     RUPTURE     OF     THE 
TYMPANIC     MEMBRANE 

The  following  case  shows  that  in  a  case  of  acute  middle  ear 
suppuration  the  pus  in  the  tympanic  cavity  may  penetrate  into  the 
labyrinth  through  the  round  and  oval  windows  and  from  the  laby- 
rinth may  infect  the  subarachnoid  space  before  the  purulent  exudate 
in  the  tympanic  cavity  bursts  througlr  the  tympanic  membrane. 
John  J.,  aged  12  years,  was  quite  well  till  the  morning  of  March  17, 
1913,  when  he  refused  breakfast  on  account  of  severe  earache  and 
slight  frontal  headache.  The  boy  vomited  at  11  a.  ni.  His  doctor 
was  called  in  and  noted  choreic  movements  of  the  hands.  Vomiting 
continued  at  short  intervals  until  the  following  morning.  After 
this  it  was  not  so  constant.  The  patient  slept  on  and  off  during  these 
first  days  of  illness ;  he  had  frequent  attacks  of  restlessness,  and 
screamed  if  he  were  touched.  At  1  p.  m.  on  the  day  of  admission 
(j\Iarch  20th)  he  lapsed  into  a  semicomatose  condition. 

Family  History. — Father  died  of  consumption  at  age  of  36. 
One  brother,  aged  18,  committed  suicide  three  weeks  before  patient's 
illness  began ;  this  brother,  who  suffered  from  tubercular  cervical 
adenitis,  had  been  despondent  for  some  time  on  account  of  severe 
deafness  due  to  chronic  suppurative  otitis  media. 

Examination  by  Physician  in  Medical  Ward  (the  boy  was  not 
seen  by  an  otologist). — Temperature  102.4°  F. ;  pulse  94.  Con- 
jugate deviation  of  eyes  to  the  left.  He  moans  constantly  but  there 
is  no  distinct  cry.  Kernig's  sign  present ;  no  discharge  from  the 
ears ;  both  tonsils  large  and  red ;  al:)domen  slightly  tense  but  not  scap- 
hoid. Lumbar  puncture  yielded  milky  fluid  under  considerable 
pressure.  (Films  showed  many  polymorphs  and  numerous  capsu- 
lated  diplococci,  some  in  short  chains;  pneumococci  on  culture.) 
Next  day  Cheyne-Stokes  respiration  and  death. 

Postmortem. — Convolutions  flattened ;  pus  in  subarachnoid  space 
over  both  sides  of  cerebral  cortex.  Mastoid  cells  on  both  sides  filled 
with  pus.  The  left  internal  auditory  meatus  was  also  full  of  pus. 
On  the  right  side  the  middle  ear  spaces  contained  pus.  Ethmoid 
and  sphenoid  sinuses  congested,  but  contained  no  pus.     Hemorrhages 
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in  the  pleura ;  bronchial  glands  enlarged ;  on  section  right  lung  showed 
intense  congestion  and  small  congested  collapsed  areas.  The  mucous 
membrane  of  the  trachea  and  large  bronchi  covered  with  blood  stained 
seropurulent  fluid. 

Microscopic  Examination. — Right  ear  showed  otitis  media  but 
only  hemorrhage  in  labyrinth  (early  stage  of  labyrinthitis)  (Fig.  47). 
Eustachian  tube  and  tympanic  cavity  full  of  pus  (Fig.  50).  The 
annular  ligament  is  intact  and  is  not  infiltrated  with  pus  cells  (Fig. 
49).  The  secondary  tympanic  membrane  is  moderately  thickened 
but  is  not  infiltrated  (Fig.  51).  Cochlea:  Hemorrhage  in  the  scala 
tympani  and  scala  media  in  the  neighborhood  of  the  round  window 
(Fig.  51).  The  cochlear  opening  of  the  perilymphatic  acqueduct 
contains  pus  which  has  apparently  found  its  way  up  the  aqueduct 
from  the  subarachnoid  space  (Fig.  51).  Hemorrhage  is  present  in 
the  osseous  spiral  lamina  of  the  basal  coil  (Fig.  48).  The  modiolus 
and  the  nerve  canals  are  infiltrated  with  pus,  which  appears  to  have 
invaded  from  the  subarachnoid  space  of  the  internal  meatus.  There 
is  a  large  hemorrhage  in  the  perilymphatic  space  of  the  vestibule  (Fig. 
49).  Internal  meatus:  Pus  is  present  and  surrounds  at  cochlear  and 
vestibular  nerves  (Fig.  47). 

Left  ear :  The  lining  membrane  of  the  Eustachian  tube  is 
swollen  and  the  submucous  tissue  densely  infiltrated  with  small 
cells.  Tympanic  cavity  filled  with  pus  (Fig.  52  and  55)  ;  the  mucous 
membrane  over  the  promontory  is  greatly  thickened  to  form  a  long 
slender  polypus.  The  posterior  part  of  the  tympanic  membrane 
bulges  outwards  towards  the  meatus.  The  epidermic  layer  is  de- 
squamating and  the  fibrous  layer  is  disintegrated  by  smiall  cell  infil- 
tration (Fig.  54).  Pus  cells  form  a  small  abscess  just  beneath  the 
desquamating  epidermic  layer  (myringitis).  At  this  spot  rupture 
of  the  membrane  was  just  about  to  occur.  The  footplate  of  the  stapes 
is  normal,  but  the  anterior  part  of  the  footplate  is  tilted  outwards. 
The  annular  ligament  is  infiltrated  with  pus  cells,  which  are  finding 
their  way  through  it  into  the  vestibule  (Fig.  53).  All  coils  of  the 
cochlea  contain  pus  (Fig.  52).  The  cochlear  dud;  contains  pus,  and 
Corti's  organ  is  disintegrated.  The  modiolus  is  infiltrated  with  pus 
cells  and  the  blood  vessels  are  greatly  dilated.  Round  window :  The 
secondary  tympanic  membrane  is  greatly  swollen  and  infiltrated  with 
pus  cells,  which  may  be  seen  making  their  way  through  it  into  the 
scala  tympani  (Fig.  56).  Vestibule:  There  is  a  considerable  collec- 
tion of  pus  just  internal  to  the  footplate  of  the  stapes  (Fig.  53). 

Mrs.  C,  female,  aged  20,  gave  a  history  of  chronic  suppurative 
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Otitis  media  (bilateral)  since  the  age  of  2  years.  She  had  had  pain 
in  the  right  ear  for  six  weeks  before  admission  and  vomiting  for 
one  week,  with  shivering.  There  was  no  dizziness.  The  patient 
was  first  seen  on  October  13,  1908,  when  it  was  noted  that  she  looked 
ill  and  emaciated.  The  temperature  was  102°  F.,  and  there  was 
mastoid  tenderness  on  the  right  side.  The  patient  complained  of 
pain  in  the  occiptal  region  and  down  the  spine.  The  knee  jerks 
were  exaggerated.  Next  day  facial  paralysis  (right)  was  present 
and  third  degree  nystagmus  to  left ;  nystagmus  also  present  on  look- 
ing upwards.  There  was  no  ocular  paralysis  and  the  fundi  were 
normal;  knee  jerks  absent;  grasp  of  right  hand  weaker  than  left. 

Operation. — Mastoid  cells  and  lateral  sinus  healthy ;  antrum 
contained  granulations ;  dura  internal  to  sinus  showed  granulations 
and  softening ;  oval  window  empty ;  lateral  canal  healthy.  Death 
occurred  one  day  after  operation.     Postmortem :  Basal  meningitis. 

Microscopic  examination  of  right  ear :  Mucosa  of  middle  ear 
greatly  thickened  and  infiltrated,  especially  round  windows  (Fig. 
57);  fibrinous  exudate  in  all  scalse,  with  few  pus  cells;  basal  coil 
most  affected  (Fig.  59)  ;  modiolus  not  infiltrated.  Stapes  displaced 
into  vestibule  (Fig.  57)  and  pus  present  here;  oval  window  empty 
(Fig.  58).  Empyema  of  saccus  endolymphaticus.  Purulent  infiltra- 
tion of  canals.     Meningitis'  in  internal  meatus,  with  hemorrhage. 

Thomas  G.,  male,  aged  17  years,  was  admitted  to  a  general 
surgical  ward  on  September  5,  1911.  He  had  sufifered  from  chronic 
suppurative  otitis  media,  right,  since  measles  in  childhood.  Three 
days  before  admission  the  discharge  suddenly  ceased  and  pain  in 
right  ear  commenced.  On  following  day  swelling  appeared  behind 
the  ear  and  the  patient  had  a  sudden  attack  of  giddiness. 

On  examination  (September  6th)  :  Abscess  over  mastoid;  tem- 
perature 100.4°  F.,  pulse  100;  sagging  of  posterior  wall  of  the 
meatus. 

The  radical  mastoid  operation  was  performed.  The  patient 
was  discharged  from  hospital  one  month  after  operation  but  was 
readmitted  seventeen  days  later  in  a  semicomatose  condition.  His 
face  was  pale ;  temperature  96°  F. ;  pulse  68 ;  pupils  dilated  and 
equal ;  they  did  not  react  to  light.  The  patient  lay  curled  up  on  the 
right  side;  incontinence  of  urine;  almost  stertorous  breathing.  The 
operation  cavity  was  found  to  be  full  of  pus.  One  hour  after  re- 
admission  the  patient  suddenly  became  flushed  and  perspired  freely ; 
pupils  contracted ;  respiration  gradually  stopped  but  the  heart  con- 
tinued to  beat.     Artificial  respiration  was  carried  out  but  the  pulse 
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Fig.  1. — Coronal  section  No.  21.  1,  Tensor  tympani;  2,  Eustachian  tube;  3,  floor  of  middle 
cranial  fossa;  4,  eighth  nerve  in  tlie  internal  meatus:  5,  posterior  surface  of  petrous  bone; 
6,  glossopharyngeal  nerve  and  opening  of  aqueduct  of  cochlea;   7,   marrow  spaces. 

Fig.  2. — Coronal  section  No.  97.  1,  Tenor  tympani;  2,  apical  coil  of  coclilea;  3.  middlo  coil; 
4,  cochlear  nerve  in  internal  meatus;  5,  cranial  end  of  aqueduct  of  cochlea  (perilymph);  6, 
basal  coil  of  cochlea;  7,  carotid  canal;  8,  tubal  portion  of  tympani  cavity. 
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Fig.    4. 


Fig.  3. — Coronal  section  No.  127.  1,  Tensor  tympani;  2,  helicotrema;  3,  canal  for  great 
superficial  petrosal  nerve;  4,  modiolus;  5.  facial  nerve;  6,  cochlear  aqueduct;  7,  edge  of  carti- 
lage bone  capsule  of  cochlea;  8,  carotid  canal;  9,  tubal  cells;  10,  tubal  part  of  tympanic 
cavity. 

Fig.  4.— Coronal  section  No.  175.  1,  Tensor  tympani;  2.  facial  nerve  passing  above  cochlea- 
3,  vestibular  ganglion;  4,  cochlear  aqueduct  and  vein  accompanying  it;  5,  jugular  bulb-  6  air 
cells  in  floor  of  tympanic  cavity;   7,   tympanic  cavity.  '     ' 
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Fig.  5. 


Fig.    6. 


Pig    5. Coronal  section   No.    244.     1,   Anterior  part  of  epitympanic   cavity;    2,    facial   nerve; 

3  anterior  part  of  utricle;  4,  cochlear  opening  of  perilymphatic  aqueduct;  .5,  jugular  bulb;  6, 
tympanic  air  cells;  7,  tympanic  membrane;  8,  external  meatus;  9,  tympanic  cavity;  10, 
sacculus;   11,   ten.sor  tympani. 

Pig    6 Coronal  section  No.  295.     1,  Tensor  tympani;   2,   facial  nerve;  3,  utricle;   4,   ampulla 

of  superior  canal  with  crista;  5,  opening  of  crus  commune;  6.  superior  canal;  7,  sijius  of  pos- 
terior canal  with  crisa  quarta;  8,  niche  of  round  window;  9,  jugular  bulb;  10,  promontory; 
11,  external  meatus;  12,  handle  of  malleus  attached  to  drumhead;  13,  head,  and  14,  footplate 
of  stapes. 


6 
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Fig.    7. 


Fig.    8. 


Km.    7. — Coional    section    No.    320.      1,    External   attic;    2,    head    of    malleus;    3,    facial    nerve; 
4.   two  ends   ot   lateral  canal;   5,   superior  canal;   6.   fossa  subarcuata;   7    aqueduct   of  vestibule; 

8,  two  ends  of  posterior  vertical  canal;  9,  jugular  bulb;  10,  tympanic  cavity;  11,  external  meatus; 
12,  tympanic  membrane;  13,  stapes;   14,  Prussac's  space. 

Pig.  8.— Coronal  section   No.   385.     1,   Head  of  malleus;   2,   body  of  incus;   3,    external  canal; 
4,  air  cells;  5,  endolymphatic  sac;  6,  two  ends  of  posterior  canal;  7,  jugular  bulb;   8,   drumhead; 

9,  sinus  tympani. 
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Fig.    ii. 

Fig.  9.— Coronal  section  No.  450.  1,  Posterior  part  of  drumhead;  2,  external  acousUc 
meatus;  3,  outer  wall  of  aditus;  4,  short  process  of  incus;  5,  roof  of  tynipanici  antrum-  6 
prominence  of  lateral  canal  on  inner  wall  of  aditus;  7,  perilymph  space  of  lateral  canal'  s' 
air  cells  on  mner  wall  of  tympanic  antrum;  9,  two  ends  of  posterior  vertical  canal;  10,  saccus 
endolymphaticus;  11,  air  cells  below  labyrinth;  12,  sinus  tympani;  13,  stapedius  muscle-  14 
facial  nerve.  ' 

Fig.  10. — Coronal  section  No.  523.  1.  Roof  of  mastoid  antrum;  2,  cavity  of  antrum;  3  pos- 
terior canal;  4,  air  cells;  5,  saccus  endolymphaticus;  6,  air  cells;  7,  sinus  tympani;  8  facial 
nerve;    9.    chorda    tympani;    10,    external    meatus;    11,    border    air    cells    overhanging    external 

ITlGclt  US. 


Fig. 


tig.  11. --Horizontal  section  No.  140.  1,  Outer  wall  of  attic;  2,  body  of  incus-  3  head  of 
malleus;  4,  anterior  ligament  (remains  of  Meckel's  cartilage);  5,  inner  attic:  6,  geniculate 
ganglion;  7,  basal  coil  of  cochlea;  8,  ampullary  and  smooth  ends  of  superior  vertical  canal- 
9,   fossa  subarcuata;   11,   prominence  of  lateral  canal.  ' 

Fig.  12.— Horizontal  section  No.  155.  1.  Outer  wall  of  attic;  2,  malleus-  3  tendon  Of 
tensor  tympani;  4,  facial  nerve;  5,  middle  coil  of  cochlea;  6,  basal  coil;  7,  internal  meatus  with 
facial  nerve  to  right  and  vestibular  nerve  to  left;  8,  ampulla  of  lateral  canal  with  crista-  the 
short  line   points   to   the  vertical   canal;    9,    fossa   subarcuata;    10,    tympanic   antrum 
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Fig.  13. 


Fii 


14. 


Fig.  13. — Horizontal  section  Xo.  205.  1.  Footplate  of  stapes;  2.  posterior  part  of  annulus 
tympanicus;  3,  handle  of  malleus;  4,  tympanic  cavity  containing  exudate  usually  found  in 
the  newborn  child;  5,  helicotrema  of  cochlea;  6  anterior  wall  of  internal  auditory  meatus;  7, 
internal  meatus  with  nerves;  8,  saccule;   9,   utricle;   10,  crus  commune;   11,  lateral  canal. 

Fig.  14. — Horizontal  section  Xo.  255.  1,  Facial  nerve;  2,  long  process  of  incus;  3,  head 
of  stape.^;  4,  handle  of  malleus;  5,  Eustachian  tube;  6,  basal  coil  of  cochlea:  7,  internal  ineaius; 
8.  saccule;  9,  footplate  of  stapes;  10,  junction  of  crus  commune  with  utricle;  11,  smooth  end 
of    lateral    canal    opening    into    vestibule;    12,    posterior    canal. 
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Fig.     15. 


Fig.     16. 


Fig.  15. — Horizontal  section  Xo.  320.  1,  Facial  nerve;  2.  handle  of  malleus  with  drumhead; 
3,  anterior  part  of  annulus  tympanicus;  4,  Eustachian  tube;  5,  carotid  artery  with  accompanying 
veins  and  nerves;  6,  basal  coil  of  cochlea;  7,  internal  meatus;  8,  junction  between  perilymph 
space  of  vestibule  and  scala  vestlbuli  of  cochlea;  9,  vestibule  and  scala  vestibuli  of  cochlea; 
9.  vestibule;  10,  lower  part  of  utricle;  11,  groove  for  saccus  endolymphaticus;  12,  posterior 
vertical   canal;    13,    sinus    tympani;    14,    stapedius    muscle. 

Fig.  16. — Horizontal  section  Xo.  350.  1,  Facial  nerve;  2,  stapedius;  3,  niche  of  round 
window;  4,  drumhead  below  level  of  malleus;  5.  scala  vestibuli  of  basal  coil;  6,  tympanic  open- 
ing of  Eustachian  tube;  carotid  canal;  8.  scala  tympani;  9,  membrane  of  round  window;  10  and 
11,  two  ends  of  posterior  vertical  canal. 
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Fig.    17. 
male,  aged  54.     Hoiizontal  .'section  through  i-ight  ear 
leus;    a,    hemorrhage;    4,    incus:    5,    \estibule:    6,    ro^terior    canal; 
phaticus;  8,   internal   meatus;   9,   basal  coil   of  cochlea. 


Fig-.    18. 

Fig-.  18. — Case  1.  Section  througli  tymplini-.T 
lavity.  1,  Hemorrhage  posterior  to  malleus  and 
incus;  i;  and  3.  malleus;  4,  incus;  5,  stapes;  6, 
heinorrhag-f  around  facial  canal-  7,  facial  nerve. 
Fig.  17. — Case  1.  Fracture  of  cranial  base 
without  fracture  of  labyrinth  capsule.  J.  P., 
Xo.  122.  1.  FootiJlate  of  stapes;  2,  mal- 
7,    region    of    saccus    endolvm- 


Fig.   ]!). 


Fig.  20. 


Fig.  19. — Case  1.  Hori-ontal  section  through  facial  nerve  and  upper  part  of  internal  meatus. 
1,  Facial  nerve;  2,  geniculate  ganglion;  3,  basal  coil  of  cochlea;  4.  facial  nerve  showing  gang- 
lion cells  along-  its  course;  5,  vestibular  nerve  with  ganglion  cells;  6,  upper  part  of  vestibule- 
7,  hemorrhage  along  branch  of  vestibular  nerve  to  crista  of  lateral  canal. 

Fig.  20. — Case  1.  Horizontal  section  No.  170.  1,  Hemorrhage  in  modiolus;  2,  Itlood  in 
perilympliatic  a(|utduct;   3,   cochlear  opening  of   the   aipieducl. 
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Pig.    21. 


Fig.    22. 


Fig.  21. — Case  2.  Horizontal  section  througli  right  ear.  1.  Line  of  fracture  on  inner 
wall  of  attic — below  this  in  the  photograph  there  is  blood  in  both  peri-  and  endolymphatic  spaces 
of  the  superior  and  lateral  canals;  2.  hemorrhage  in  endolymph  space  of  lateral  canal;  3,  blood 
in  air  cell  on  inner  wall  of  nia.'^toid  antrum:  4,  line  of  fracture  reaches  a  very  large  air, 
cell. internal  to- the  labyrinth;  tlie  line  from  4  crosses  the  fossa  subarcuata;  5,  hemorrhages 
in  the  upper  part  of  the  basal  coil  of  the  cochlea. 

Fig.  22. — Case  2.  Horizontal  .«ection  through  right  ear  in  tlie  region  of  the  oval  window. 
1,  Fracture  passes  through  footplate  of  the  stapes:  2.  lateral  canal  with  blood  in  endo-  and 
perilymph  spaces:  3,  hemorrhage  in  air  cell  internal  to  the  labyrinth;  4,  smooth  end  of  superior 
canal  free  from  blood;  5.  fracture  through  vestibule  from  1  and  reaches  5;  6,  hemorrhage  in 
the  vestibular  nerve;  7,  cochlear  nerve  with  slight  bleeding  at  the  base  of  the  modiolus;  8, 
basal   coil   of  cochlea   with    blood    in    scala   tympani    and    vestibule. 
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Fig.  23. —  Case  2.  Horizontal  section  tJirough  right  ear  in  region  of  round  window.  1, 
line  of  fracture;  2,  iDlood  in  convexity  of  posterior  canal;  3,  endolymphatic  aqueduct  free 
from  hemoiThage;  4,  ampulla  of  posterior  canal  with  blood  in  it;  5,  inner  end  of  fracture 
reaches  internal  auditory  meatus;  6,  scala  tympani  of  basal  coil  with  hemorrliage;  7,  cochlear 
canal  contains   blood. 

Fig.  24.— Case  3.  Vertical  section.  1,  Tensor  tympani;  2,  scala  tympani  of  upper  part  of 
basal  coil,  filled  with  hemorrhage  exudate;  3,  upper  end  of  fracture;  4,  the  cochlea  nerve 
.surrounded  by  meningitis;  5,  aqueduct  of  cochlea;  6,  lower  end  of  fracture;  7,  basal  coil  filled 
with   exudate;   8.    exudate   in   tubal   portion   of  tympanic   cavity. 
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Pig.   25. 


Fig-.    26. 


Fig.  25. — Case  3.  Vertical  section.  1,  Facial  nerve;  2,  upper  end  of  fracture,  which 
passes  into  vestibule:  3,  hemorrhagic  purulent  exudate  in  vestibule;  4.  fracture  through  bony 
spiral  lamina;  5  exudate  in  scala  tympani;  6,  lower  end  of  fracture;  7,  hemorrhagic  exudate 
in    tympanic    cavity;    8,    perforation    of    tympanic    membrane. 

Fig.  26. — Case  3.  Vertical  section.  1,  Head  of  malleus;  2,  fracture  of  tympanic  roof; 
."..  superior  vertical  canal;  4,  two  ends  of  lateral  canal;  .5,  ductus  ondolymphaticus;  6,  two  ends 
of  posterior  \  cr  i  al  canal;  7,  e.\udate  in  tympanic  cavity;  8  and  10,  fracture  of  external 
meatus;    '.),    tympanic    membrane    below    perforation. 


Fig.    27. 


Fig 


Pig.  27. — Case  ?..  Vertical  section.  1,  Head  of  malleus:  2,  exudate  in  attic;  3,  two  ends  of 
lateral  canal;  4,  superior  canal;  5,  exudate  in  air  cell  internal  to  labyrinth;  6,  two  ends  of 
posterior  canal;  7,  exudate  in  sinus  tympani;  8,  sinus  tympani;  9,  fracture  of  anterior  wall  of 
external  meatus;   10,   external  meatus;   11,   perforation   of  drumhead;   12,   long  process   of  incus. 

Fig.  28.— Case  4.  Vertical  section.  1,  Superior  canal;  2,  position  which  should  be 
occupied  by  mcus;  3,  head  of  malleus;  4,  exudate  in  tympanum;  5,  stapedius  muscle;  6,  two 
ends   of  posterior   canal;    7,    two    ends    of   lateral   canal. 
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Fig.   29. 

Fig.  2H. — Case  4.  Vertical  section.  1. 
Connective  tissue  in  g'ap  left  by  old  fracture; 
2,  long  process  of  incus;  3,  articular  svirface 
of  incus;  4.  tip  of  sliort  process  of  incus  which 
lias  remained  attached  to  floor  of  aditus  while 
the  rest  of  the  bone  became  dislocated  upwards 
and  backwards  into  the  antrum;  .">,  epidermic 
lirirg  of  external  meatus  peeling  off;  6,  exudate 
in  air  ct  lis  behind  labyrinth;  7,  air  cells  witli  in- 
lamed  lining  memljrane  on  inner  wall  of  antrum. 

Fig.  30. — War  Injury.  Case  1.  Direct  in- 
jury to  the  ear  by  shrapnel,  followed  by  suppur- 
ative otitis  media,  cerebellar  abscess,  etc.  Ilor- 
("otTt-al     section     through    attic    of    left     ear.      1, 

Malleus    dislocated    off    incus;    2,    facial    nerve;    3.    ampulla    of    svipenor    canal; 
space  of  lateral  canal;  f,,  body  of  incu 
the   attic  surrounding  the   ossicles. 


perilymph 
note  the  thickened,  engorged  and  infiltrated  mucosa  of 


„  Fig,    31.  Fig.    32. 

Pig.  31. — Case  1.  Section  through  tympanic  cavity,  showing;  1,  perforation  of  drumhead; 
2,  greatly  thickened  tympanic  membrane;  3,  handle  of  malleus  separated  from  the  drumhead; 
4.  long  process  of  incus,  which  is  eroded;  r<.  fracture  of  stapes;  6.  facial  canal — the  nerve  is 
absent    (artefact);   7,   corda   tympani  nerve;   8,   posterior  part  of  drumhead. 

Fig.  32. — Case  1.  Horizontal  section  through  region  of  oval  window,  showing  1.  thickened 
and  infiltrated  drumhead;  2,  handle  of  malleus  separated  from  drumhead;  3,  part  of  tympanic 
membrane  carried  inward  with  drumhead;  4.  basal  coil  of  cochlear  with  hemorrhage;  5, 
posterior  part  of  annular  ligament,  infiltrated;  6,  joint  between  incus  and  stapes — note  the  pus 
in    the   tympanic   cavity. 
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Fig.   33.  Fig-.    34. 

Fig.  33. — Case  1.  Horizontal  section  through  region  of  round  window.  1,  Engorged  and 
infiltrated  mucosa  of  promontory;  2,  cochlear  nerve  in  internal  meatus,  with  meningitis;  3, 
hemorrhage  in  sca'a  tympani;  4,  hemorrhage  in  perilymph  space  of  ampulla  of  posterior  canal: 
5,  fracture  between  sinus  tympani  and  crista  of  posterior  canal;  6,  exudate  in  niche  of  round 
window. 

Pig.  34. — Case  2.  Bullet  wound  of  frontoparietal  region,  followed  by  intracranial  hemorr- 
hage. No  direct  injury  to  ear.  Vertical  section  through  cochlea,  showing  1,  hemorrhage 
in  fundus  of  internal  meatus  around  branches  of  cochlear  nerve   to   the  basal  coil. 


Fi^ 


36. 


Fig.  36. — Case  3.  High  exiilosive  shell  in- 
jury of  ear.  Horizontal  section  showing  1  and  2, 
everted  edges  of  rupture  in  drumhead;  3.  han- 
dle of  malleus;  4,  facistl  nerve  with  stapedius  to 
left — tlie  sinus  tympani  lies  below:  .5,  posterior 
canal:  6,  utricle:  7.  internal  meatus:  8  carotid 
canal;    9,    opening    of   Eustachian    tube. 

Fig.    3ii. — Case    2.      Vertical    section    through 

vestibule    and    intravestibular    part    of   cochlear. 

1,    Hemorrhage    around    nerve    above    vestibule; 

Pig.     35  2.   facial  nerve;  3,  hemorrhage  on  inner  wall  of 

lyini)anum;  4.  niche  of  oval  window;  5,  cochlear 

canal;   6,   exudate  in  cochlear  opening  of  perilymphatic  aqueduct;   7,   hemorrhage  around  nerve 

to  ampulla,  of  posterior  canal. 
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Fig.    37. 


Pis 


Fig.  37. — Case  4.  Injury  of  ear  due  to  expIo.sion  of  rifle  grenade.  Horizontal  section  Xo. 
12.5.  1.  Facial  nerve;  2,  utricle:  3,  detached  otolith  membrane  of  utricle;  4.  ampullary  end  of 
lateral  canal. 

Fig.  38. — Case  4.  Horizontal  section  through  oval  "window,  showing,  1,  footplate  of  stapes; 
2.   neuroepithelium   of  saccule;   3.   detached   otolith    membrane   of  saccule. 


Fig.    39. 


Fig.    40. 


Fig.    39. — Case    4.     Horizontal    section    through    region    of    round    window,     1.    Rupture    of 
drumhead;   2,  scala  tympani  of  basal  coil  of  cochlea;  3,   internal  meatu.s   with   hemorrhage. 

Pig.    40. — Case    4.     Shows    dispUicemcnt    of    crista    of    lateral    canal. 
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Fig.    41. 


Fig. 


Fig.  41. — Case  6.  High  explosive  shell  injur.v  of  ear.  Horizonla'  .'■reaon  through  region 
of  oval  window.  1.  Posterior  part  of  rupture  of  drumhead;  2,  handle  of  malleus  witli  remains 
of  drumhead  attached;  to  the  right  the  anterior  part  of  the  rupture  is  seen;  3,  long  process 
of   incus;   4,   hemorrhage   in   hollow    of  stapes;    5,    facial   canal;    6     chorda    tympani   nerve. 

Fig.  42. — George  Dick,  aged  4.  Chronic  middle  ear  suppuration;  erosion  of  lateral  canal; 
cerebellar  abscess.  1.  Cholesteatoma  covering  prominence  of  lateral  canal;  2,  erosion  of  bone; 
.3,    endolympla  space;   4,  perilymph  space. 


Fig.    43. 


Fig.    44. 


Fig.  43. — Donald  Henry,  aged  23.  Chronic  middle  ear  suppuration,  right  ear;  tempo- 
rcsphenoidal  abscess;  meningitis.  1.  Fistula  in  lateral  canal;  2,  perilymph  space  of  lateral 
canal;   3,   facial  nerve;    4,    erosion   of  bone. 

Fig.  44. — Annie  Bruce,  aged  15.  Chronic  middle  ear  suppuration,  right  ear;  cholesteatoma; 
latent  labyrinthitis;  perisinus  abscess;  sinus  thrombosis.  1,  Endosteum  lining  lateral  canal: 
2,  endolymph  space  containing  exudate;  3,  granulation  tissue  in  perilymph  space;  4,  facial 
nerve. 
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Fig.  45. 


Fig.    46. 


Fi§r.  45. — John  Fisher,  aged  11.  Chronic  middle  ear  suppuration,  rig-ht  ear;  cholesteatoma; 
mor.ii.fei  i-.  1.  P.  oniinei.Le  of  k.^eral  .'■•Ln.iciri- 1.  hii-  tiii.al.  :;,  LOUfeiilaini  1>  mph  in  perilympli 
.space  of  lateral  canal    (serous  meningitis?);   3.  smooth   end  of  lateral  canal;   4,   facial  nerve. 

Fig.  46. — Same  specimen  as  Fig.  45  under  higher  power.  1,  Endolymph  space,  normal; 
2,    perilymph    space   containing   coagulated    fibrin. 
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Fig.   48. 


Fig.  47. — John  Johnson,  aged  12.  Acute  middle  ear  suppuration  (bilateral);  vomiting; 
restlessness,  with  meningitic  cry  followed  by  coma.  Right  ear.  showing  hemorrhages  into 
labyrinth  but  no  labyrinthitLs.     1.  Tensor  tympani;  2,  purulent  exudate  in  tympanum;  3,  malleus; 

4,  incus:  5,  exudate;  6,  facial  nerve — below  the  facial  nerve  there  is  hemorrhage  into  the 
perilymph  space  of  the  vestibule;  7,  superior  canal;  8.  internal  meatus  with  meningitis;  9, 
basal    coil    of   cochlea    with    hemorrhage    in    scala    vestibuli;    10,    carotid    canal. 

Fig.  48.^John  Johnson  right  ear.  Ba.sal  coil  of  cochlea.  1,  Hemorrhage  in  cochlear 
canal;  2,  scala  vestibuli;  3.  spiral  ganglion;   4,  hemorrhage  along  nerve  in   bony  spiral  lamina; 

5,  scala  tympani. 
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Fig-.     49.  Fig.   50. 

Fig-.  49. — John  Johnson,  riglit  ear.  Horizontal  section  through  oval  window.  1,  Hemorrhagt; 
external  to  sacculus;  2.  pus  in  hollow  of  stapes;  3,  footplate  of  stapes;  4  and  6,  hemorrhage  in 
vestibule;    5,    utricle;    7,    ductu.s    endolympliaticus;    8.    saccule. 

Fig.  50. — John  Johnson,  right  ear.  Horizontal  section  through  lower  part  of  tympanum  and 
labyrinth.  1,  Pus  in  tympanic  cavity;  2,  external  meatus;  3,  joint  between  incus  and  stapes 
4,  facial  nerve;  5,  posterior  canal;  6.  aqueduct  of  vestibule;  7,  junction  of  perilymph  space 
of  vestibule   with   Fcala   vestibuli;   8,   liemorrhage   in    basal   coil   of  cohlea. 
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Fig.   51.  I'^iK.    52. 

Fig.  51. — John  Johnson,  right  ear.  1,  Scala  tympani;  2,  hemorrhage  internal  to  round 
window  membrane;  3,  niclie  of  round  window  lined  by  swollen  mucosa;  4,  membrane  of  round 
window;  5,  pu.s  in  cochlear  opening  or  poi'ilyrnpliatic  aciueduct;  6,  vein  accompanying  peri- 
lymphatic aqueduct. 

Fig.  52. — John  Johnson,  left  ear.  On  this  side  purulent  labyrinthitis  was  present  in  addi- 
tion to  middle  ear  suppuration.  Horizontal  section  through  region  of  oval  window.  1,  External 
meatus;  2,  incus;  3,  malleus;  4,  facial  nerve;  5,  swollen  mucosa  of  tympanum;  6,  basal  coil  of 
cochlea  containing  pus;  7,  internal  meatus;  8,  pus  in  vestibule;  9,  utricle;  10,  opening  of 
lateral  canal  into  vestibule;    11,   lateral  canal;    12.   posterior  canal. 
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Fig-.  53. 


Fig.    54. 


Fig.  .5.1. — John  Johnson,  left  ear.  Horizontal  section  through  oval  window.  1,  Swollen 
mucosa  over  facia  canal;  2,  pus  in  tympanic  cavity;  3,  footplate  of  stapes — notice  the  pus  en- 
tering the  vestibule  at  both  edges  of  the  footplate;  4,  posterior  crus  of  stapes;  5,  internal  meatus 
with   meningitis;    6,   ruptured  saccule;   7   and   8,    pus   in   vestibule;    9,    utricle. 

Fig.  54. — John  Johnson,  left  ear.  Section  through  drumhead,  showing  formation  of  per- 
foration. 1  Cliorda  tjmpaiii:  2.  external  meatus;  '.i,  pus  in  tympanum  liur.sting  through  fibrous 
layer  of  drumhead;  4,  desquamated  epithelium  of  drumhead;  5,  fibrous  layer  of  drumhead;  6, 
Ijromontory;    7,    mucous    membrane   layer   of   drumhead;   8,    pus   in   tympanum. 
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Fig.   56. 


Pig.  55. — John  Johnson,  left  ear.  Horizontal  section  through  region  of  round  window.  1, 
Facial  nerve;  2,  stapedius;  3,  external  meatus;  4,  swollen  drumhead;  5,  carotid  canal;  6,  basal 
coil  of  cochlea  full  of  pus;  7,  posterior  part  of  membrane  of  round  window;  8  and  9,  two  ends 
of  posterior  vertical  canal. 

Fig.  56. — John  Johnson,  left  ear.  Section  through  region  of  round  window.  1,  Pus  in 
tympanum;  4,  vein  accompanying  aqueduct  of  cochlear;  5.  cochlear  opening  of  perilymphatic 
arjueduct;  6,  pus  in  niche  of  round  window — note  that  between  3  and  6  the  membrane  of  the 
round  window   is   disintegrated;   7,   ampullary   end  of  posterior  canal. 
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^  Fig.   57.  Pig.    58. 

Fig.  57.— Mrs.  Carson,  aged  20.  Chronic  middle  ear  suppuration,  riglit  ear;  vomiting 
shivermg  and  lieadaclie;  giddiness;  facial  paralysis  and  third  degree  nystagmus  to  left 
Vertical  transverse  section  through  oval  window.  1,  Facial  canal;  2,  thickened  mucosa  in  niche 
of  oval  window:  3.  pus  in  perilymph  space  of  vestibule  and  scala  vestibuli;  4,  exudate  in  scala 
tympani;    o,    footplate   of   stapes   displaced    into   vestibule. 

Fig.  58. — Mrs.  Carson.  Vertical  transverse  section  through  oval  window.  1,  Ampullary 
end  of  superior  canal;  2,  facial  nerve;  3  oval  window,  empty;  4,  thickened  mucosa  of  round 
window;  5,  ampullary  end  of  posterior  canal  containing  pus;   6,   opening  of  crus  commune. 


_.  Fig.    59.  Pig-    60 

Fig  59— Mrs.  Carson.  Section  through  ba.sal  coil  of  coclilea.  1,  Fibrinous  exudate  in  scala 
yestibuh;  2,  dilated  cochlear  canal;  3,  spiral  ligament;  4,  fibrinous  exudate  in  scala  tympani; 
5,  Cortis  organ;  6,  nerve  in  bony  spiral  lamina;  7,  Reissner's  membrane  pulled  inwards  towards 
modiolus  by  contraction  of  exudate  in  scala  vestibuli. 

Fig  60.— Thomas  Gilmour,  aged  17.  Chrori-  miidle  car  suppuration,  right;  giddiness- 
death  from  cerebellar  abscess.  1,  Superior  canal  containing  granulation  tissue;  2,  ampullary 
end  of  superior  canal:  3.  fistula  in  lateral  canal;  4,  facial  nerve  surrounded  bv  granulation 
tissue;  5,  polypus  projecting  into  external  meatus;  G  perforation  of  drumhead;  7,"  jugular  bulb 
showing  new  connective  tissue  and  bone  formation:  8,  ampullarv,  end  of  posterior  canal  with 
pus;  9,  lateral  canal. 
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Fig.  61. 


Fig.   62. 


Fig.  61.— Thomas  Gilmour.  1.  Cholesteatoma  in  antrum;  2,  pol/pu3,  which  i.s  originating 
in  posterior  cranial  fosta;  .'lapeciius;  4,  lo-.er  i-art  of  |.o  -.e.io:-  (ai.u..  .,.  region  of  exiradural 
abscess.  ,   _  ,   ^      ^  i   i,     •    n. 

Fig  62. — Christina  Goodall,  aged  6.  Chronic  middle  ear  suppuration,  left  ear;  latent  labyrintn 
suppuration:  panlabvrinthitis;  septicemia.  Horizontal  section  through  attic.  1,  Outer  attic, 
2  polvpus  projecting  from  inner  wall  of  attic;  3,  cholesteatoma;  4,  smooth  end  of  superior 
canal;"  .5.  ampullary  end  of  superior  canal,  surrounded  by  area  of  granulation  tissue;  6,  basal 
roil    of   cochlea:    7,    facial    nerve. 


Fig.  63. 


Fig.   64. 


Fig.  63.— Christina  Goodall.  Panlabyrinthitis.  Horizontal  section  through  upper  part 
of  vestibule  and  cochlea.  1,  Osteomyelitis  in  promontory:  2,  cholesteatoma  in  tympanum;  3, 
facial  nerve;  4.  lateral  canal  surrounded  by  granulation  tissue;  ."),  cholesteatoma  in  mastoid; 
6  and  7,  engorged  marrow  spaces:  8,  smooth  end  of  superior  canal  containing  pus;  9.  pus  in 
vestibule;  10,  area  of  osteomyelitis;  11.  vestibular  nerve  embedded  in.  granulation  tissue;  12, 
cochlear  nerve;  13,  basal  coil  of  cochlea  containing  granulation  tissue — note  the  dilatation  of 
the  cochlear  canal.  .         ,  ,    ,  ^     ,  .-i.    ,  ■, 

Pig  64  —Christina  Goodall.  Panlabyrinthitis.  Section  through  lower  part  of  vestibule  and 
cochlea.  1,  Cholesteatoma:  2,  malleus:  3.  incus:  4.  lateral  canal  surrounded  by  granulation 
tissue  (osteomvelitis) ;  5,  crus  com.mune  in  same  condition;  6.  footplate  of  stapes;  7,  basal  coil 
of  cochlea  filled  by  granulation  tissue;   8,   upper  part  of  basal  coil. 
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Pig-.    65. 


Pig.   66. 


p'io-  fir,  _oi-,ristina  Goodall.  Panlabyrinthitis.  Horizontal  section  through  lower  part  of 
labvrhfthrNiw  connective  tissue  in  scala  tympani  internal  to  round  window;  2  stapedius: 
labjo-mtn.  1,  P^e^w  connecLive^  facial  nerve:  6,  opening  of  smooth  end  of  lateral  canal  into 
vettibu?4-i^^te'  tht  osteomyel  lis  a^^^^^^  this  knd^  also^  the  crus  commune  below  >t:  7  en- 
dolymphatic  aqueduc?;  8  and  9,  areas  of  osteomyelitis:  10,  new  bone  formation  m  scala  tympani 
of  basal  ^oil;^l.curoUd  canal.  ^.^^^^  ^^^  suppuration,   left;   gWdiness;   head- 

f^i^sf^SS^£x^;^s^^^'duJ 

aqueduct. 


Fig.   67 


Picj  67— Walter  Penman.  Vertical  section  through  ve.stibule.  1,  Extradural  abscess 
betwefn  middle  and  posterior  cranial  fossae;  2,  vestibule  flllexl  by  connec^tive  tissue;  3  ova 
winTlow  4  facial  nerve;  5,  polypoid  mucosa  of  tympanum;  6,  malleus-  7,  external  meatus, 
8^    prom'ontoryr  9.    niche    of   round    window    filled    by   connective    tissue;    10.    ampullary    end    of 

''°'Fig°%r-Wilulm'"Newbem^^^^  26.     Chronic   middle   ear  suppuration,    left  .ear;    choleste- 

atoma sinus  ™mbosislate^^^^^  labyrinth  suppuration;  cerebellar  abscess.  Vertical  transverse 
secUori  th.-ough  interior  part  of  cochlea.  1,  Facial  nerve;  2,  internal  meatus;  3,  connective 
tissurin  vestibufe  and  bLal  part  of  cochlea;  4,  region  qf  round  wmdow;  5,  promontory;  6, 
new    bone    formation. 


PATHOLOGY    OP    THE    LABYRINTH. 


178 


^^^^^^B^^^     ' ,  j^^^B^B 

IBS 

^^B 

'z »«                                                        *'T5JJ 

^^Ejffl 

«, 

^~^^z**VlBlvl!^ 

6 ^ — 

--^wi 

"^bkaJHmB^Q 

k        ^^^^^1 

SHPvIh 

■ki^i  W'J^0 

^■iliflV'Jli 

■■■■^^H 

Fig.    69.  Fig-.    70. 

Fig.  69. — William  Xewberry.  Vertical  transverse  section  tlirough  oval  window.  1,  Facial 
nerve;  2,  footplate  of  stapes  displaied  into  \estibule.  probably  V>y  contraction  of  fibrous  tissue; 
3.   promontory;  4,  round  window  membrane;   5,   connective   tissue  in  vestibule. 

Pig.  70. — William  Xewberry.  1,  New  bone  formation  in  vestibule;  2,  new  connective  tissue 
formation;  3,  abscess  cavity;  4,  niche  of  round  window:  .j,  eroded  promontory;  6,  oval  window; 
7,    facial  nerve. 
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Fig.    7L  Fig.    72. 

Pig.  71. — William  Armstrong,  aged  5.  Chronic  middle  ear  suppuration,  right  ear;  complete 
deafness;  latent  labyrintliitis  passing  on  to  spontaneous  cure;  death  from  meningitis  after 
operation.  Horizontal  section  through  inner  ear.  1,  Remains  of  abscess  in  cochlea;  2,  vestibule 
filled  up  by  new  bone;  3.  posterior  canal  filled  up  by  new  bone;  4,  aqueduct  of  vestibule;  5, 
internal»meatus  showing  nerves  surrounded  by  meningitis;  6,  new  bone  formation  in  cochlea; 
7,    normal   cartilage   bone    capsule   of   cochlea;    8.    normal    lamellar    bone. 

Fig.  72. — Margaret  Wood,  aged  52.  Chronic  m.iddle  ear  suppuration,  right  ear;  spontaneous 
cure  of  labyrinthitis;  thrombosis  of  sigmoid  sinus  and  jugular  vein;  death  from  pyemia. 
Horizontal  section  through  cochlea.  The  figure  shows — 1,  that  the  whole  of  the  cochlea  has 
become  a  solid  mass  of  bone;  2,  internal  meatus  containing  markedly  atrophied  nerves;  3, 
dilated    saccule. 
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Fig.    73. 


Fh 


74. 


Fig.  73.- — Margaret  Wood.  Horizontal  section  througli  oval  window.  1.  Facial  nerve;  2, 
cystic  space  containing  exudate;   3.   footplate  of  stapes;   4,   dilated  saccule;   5,    dilated   utricle. 

Fig.  74. — Case  1.  W.  Young,  aged  1  1-4  years.  Vertical  transverse  section  of  right  ear, 
showing  tubercular  infiliration  and  erosion  of  walls  of  tympanic  cavity.  1,  Basal  coil  of  cochlea; 
2,  tubal  portion  of  tympanic  cavity;  3,  tensor  tympani;  4,  tubercular  tissue  in  roof  of  cavity; 
5,  cochlear  nerve  in  internal  auditory  meatus. 


Fig.    75. 


FiE 


Fig.  75. — Case  1.  Vortical  transverse  section,  showing  invasion  of  vestibule  through  oval 
window.  1.  Membrane  of  round  window;  2,  tubercular  erosion  of  promontory;  3,  head  Of 
stapes;  4,  tubercular  tissue  in  niche  of  oval  windov^-;  5.  facial  nerve;  6,  vestibular  nerve  to 
utricle,  external  and  superior  canals;  7,  footplate  of  stapes  eroded  and  displaced  towards 
vestibule;  8,  vestibulai-  nerve  to  ampulla  of  posterior  canal;  9,  tubercular  tissue  filling  up  niche 
of  round  window. 

Fig.  76. — Case  1.  Vertical  transverse  section  through  canals.  1,  Two  ends  of  lateral 
canal;  2,  fossa  subarcuata  infiltrated  with  tubercle;  3,  two  ends  of  posterior  canal;  4,  stapedius; 
5,  facial  nerve;  6,  erosion  of  bone  over  lateral  canal  prominence. 
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Fig.    77.  Fig.    78. 

Fig.  77.— Case  2.  J.  Xisbet.  Advanced  tubercular  disease  of  tlie  ear.  Vertical  transverse 
section  through  apex  of  petrous  bone.  1,  Region  of  Eustachian  tube.  The  cartilaginous  tube 
has  disappeared.  Caseating  tubercle  is  seen  to  the  left  of  and  below  the  internal  carotid 
artery.  2  Internal  carotid:-  3,  apex  of  ^jiMj-jus  bone;  in  tlii-i  region  the  !ione  consists  largely 
of  marrow  spaces.  , 

Fig-.  78. — Case  2.  Vertical  transverse  section  through  anterior  part  of  petrous  pyramid. 
1.  Internal  carotid  artery;  2,  tubercular  granulation  tissue  infiltrating  the  wall  of  the  carotid 
artery;  3.  region  of  Eustachian  tube;  the  tube  can  no  longer  be  recognized;  4,  anterior  part  of 
petrous  pyramid. 


Fig.  80. 
Fi?-.  SO. — Case  2.  \'ertical  transverse  sec- 
tion through  semicircular  canaLs.  1,  Erosion  of 
lone  tubercular  granulation  tissue;  2,  ampul- 
lary  end  of  superior  canal;  3.  tubercular  granu- 
lation tissue  in  fossa  subarcuata;  4,  smooth  end 
of  superior  canal  (perilymph  space) ;  5,  endo- 
lymphatic space  of  smooth  canal;  6,  saccus  en- 
dolymphaticus  (normal);  7,  smooth  end  of  pos- 
terior semi-circular  canal  with  granulation 
lis.'jue. 

Fig.  79. 
Fig  7!!.— Case  2.  X'ertical  transverse  section  througli  cochh-ii.  1,  Fistula  into  basal  coil 
of  cochlea;  2,  middle  coil  of  coehlea--all  scalae  are  filled  with  tubercular  granulation  tissue- 
the  osseous  spn-al  lamina  is  still  to  be  seen;  3,  fistula  into  apex  of  cochlea;  4.  cartilage  bone 
capsule  of  cochlea;  5,  lamellar  bone  surrounding  cochlear  capsule;  6,  tubercular  pachymenin- 
gitis in  floor  of  middle  cranial  fossa;  7,  facial  nerve;  8,  Auditorv  nerve;  9,  cellular  infiltration 
in   fundus  of  internal  meatus. 
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Fig.   81.  Fig.    82. 

Fig.  81. — Case  3.  John  Cunningham.  Vertical  section  through  cochlea.  1,  Facial  nerve; 
2,  dilated  scala  media  of  middle  coil;  3,  fistula  between  scala  vestibuli  of  basal  coil  and  tym- 
panum; 4,  basal  coil  of  coelilea  filled  up  by  new  connective  tissue  and  bone;  5,  internal  meatus 
with   meningitic   infiltration;    6,    new   formed   bone   filling   up   scala   vestibuli. 

Fig.  82. — Case  3.  Section  through  middle  coil  of  cochlea.  1,  Bony  spiral  lamina;  2, 
Reissner's  membrane  pulled  inwards  by  contraction  of  connective  tissue;  3,  dilated  cochlear 
canal;  4.  small  celled  infiltration;  5,  basilar  membrane;  6,  remains  of  Corti's  organ;  7,  scala 
tympani  filled  by  connective  tissue. 


Fig.  83.  Fig.    84. 

Fig.  83. — Case  3.  1,  New  connective  tissue  and  bone  in  wall  of  vestibule;  2,  middle  cranial 
fossa;  3,  facial  nerve;  4,  dehiscence  in  facial  canal;  5,  large  fistula  into  vestibule  in  region  of 
oval  window;  the  promontory  has  disappeared;  6,  tubercular  sequestrum  in  lower  part  of 
vestibule. 

Fig.  84. — Case  3.  1,  New  formed  bone  partially  filling  up  vestibule  and  region  of  ampullary 
end  of  posterior  canal;  2.  middle  cranial  fossa;  3,  dehiscence  in  facial  canal — caused  by  tuber- 
cular erosion  (?);  4,  tubercular  granulation  tissue  in  center  of  vestibule. 
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Fig.  85. — A  ca.se  with  Meniere's  symptoms 
and  facial  paralysi.s.  Vertical  section  of  coch- 
lea and  internal  auditory  meatu.'?.  1,  Small  cell 
infiltration  in  internal  meatus;  2,  above  the 
seventh    nerve;    3.    beneath    the    epineurium. 


Fig.  86.— Case  1.  Tumor  of  right  nervus 
acusticus.  Horizontal  section  of  right  ear.  Axial 
section  through  cochlea  and  internal  meatus.  1, 
Scala  media  of  upper  part  of  middle  coil,  show- 
ing Corti's  organ;  2,  new  bone  formation  in 
scala  tympani;  3,  saccule;  4,  new  connective 
or  tumor  tissue  in  scala  tympani  of  basal  coil; 
5,  erosion  of  cartilage  capsule  of  cochlea^  by 
tumor  tissue;  6,  cochlear  canal  of  lower  part  of 
lasal  coil,  showing  absence  of  Corti's  organ  and 
degeneration  of  spiral  ligament. 


Fig.  87. — Case  1.  Horizontal  section  through 
liasal  coil  of  cochleii  (right  ear.)  1,  Reissner'.-^ 
membrane;  2.  spiral  canal  with  marked  atrophy 
of  ganglion  cells;  infiltration  by  delicate  con"- 
nective  tissue;  3,  delicate  connective  or  tumor 
tissue   in   scala    tympani;    4,    large   vein;    5,    new  Fig.   88. 

formed  bone;  6,   myxomatous.-  or  dropsical  degeneration   of  spiral  ligament;   7,   stria   vascularis — 
note  absence  of  Corti's  organ. 

Fig.  88. — Case  1.  Horizontal  section  of  right  ear.  1,  Tympanic  membrane;  2,  serous 
e.xudate  in  niclie  of  round  window;  3,  connective  or  tumor  tissue  in  scala  t.vmpani  of  basal  coil; 
4,  cochlear  nerve  in  fundus  of  internal  meatus;  5.  site  of  tumor  which  has  been  removed;  in  the 
right  hand  bottom  corner  a  piece  of  the  tumor  tissue  still  remains;  6,  aqueduct  of  cochlea  and 
accompanying  vein;  7,  two  ends  of  posterior  canal  (note  that  the  perilymph  space  at  the 
smooth  end  is  almost  filled  by  connective  tissue) ;  8,  serous  exudate  in  air  cells. 
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Fig. 


Fig.    90. 


Fig.  89. — Case  1.  Horizontal  section  of  left  ear.  New  connective  tissue  in  scala  tympani 
of  apical  coil;  2,  greatly  dilated  cochlear  canal  of  upper  part  of  middle  coil;  note  new  con- 
nective tissue  and  bone  in  scala  vestibuli;  3,  spiral  ganglion  cells  still  present;  4,  cochlear 
nerve;  5,  hemorrhage  between  dura  mater  and  bone;  6,  scala  tympani  of  lower  part  of  basal 
coil  with  new  connective  tissue  and  bone  formation;  7  scala  vestibuli  of  middle  coil  filled  with 
new   bone    formation. 

Fig.  90. — Case  2.  Tumor  of  eighth  nerve.  Horizontal  section  of  right  ear.  1,  Upper  part 
of  basal  coil  of  cochlea;  2,  facial  nerve — the  tumor  tissue  is  infiltrating  as  far  as  the  geniculate 
ganglion;  3,  tumor  infiltrating  vestibular  nerve  to  utricle;  4,  utricle;  5,  facial  nerve;  6,  convexity 
of  lateral  canal;  7,  smootli  end  of  posterior  canal;  8,  erosion  of  bone  by  tumor;  9,  crus  commune; 
10,    tumor. 


Fig.   91. 


Fij 


Fig.  91. — Case  2.  Horizontal  section  of  right  ear.  1,  Head  of  stapes  with  stapedius;  2, 
facial  nerve;  3,  posterior  canal  with  hemorrhage  in  perilymph  space;  4,  tumor;  5,  lower  part 
of  utricle;   6,   dilated  internal  meatus   with   tumor. 

Fig.  92. — Case  2.  Horizontal  section  of  right  ear.  1,  Thickened  membrane  of  round 
window;  2,  new  bone  formation  in  connective  or  tumor  tissue  In  scala  tympani;  3,  spiral  canal 
infiltrated  and  ganglion  cells  absent;  4,  remains  of  cochlear  nerve  in  fundus  of  internal  meatus; 
5,  canal  for  nerve  to  crista  of  posterior  canal  infiltrated  as  above;  6,  endolymph  space  of 
posterior  canal. 
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Fig-.    93.  Fig'.    94. 

Fig.  93. — Case  2.  Shows  tumor  of  tlie  pia  arachnoid,  wliich  occupied  one  of  the  small 
bony  erosions.  Tlie  section  shows  a  fibrous  celhilar  growth,  apparently  composed  of  neuroglial 
tissue.  The  neuroglial  fibers  appear  to  run  in  bundles  in  various  directions.  Gushing  holds 
that  these  swellings  are  hypertrophied  Pacchionian  bodies,  while  Key  believes  that  they  are 
gliomatous  metastases  in  the  arachnoid.     They  certainly  appear  to  be  of  a  gliomatous  nature. 

Fig-.  94. — Gase  3.  Horizontal  section  of  right  ear.  1,  External  meatus;  2,  malleus;  3,  tensor 
tympani;  4,  Gasserian  ganglion:  5.  tumor;  6,  dilated  saccule  with  granular  contents;  7,  utricle; 
8,  smooth  end  of  posterior  canal;  9,  lateral  canal;  10,  footplate  of  stapes;  11,  long  process  in 
incus. 
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Fig.  96. 


Fig.  95.^ — Case  3.  Axial  section  through  right  cochlea.  1,  Dilated  cochlear  canal,  basal 
coil:  2.  capsule  of  tumor;  3,  tumor  tissue;  4,  cochlear  nerve  compressed  by  tumor  tissue;  5, 
central  canal  of  modiolus. 

Fig.  96. — Case  3.  Axial  section  through  right  cochlea.  1,  Fibrinous  and  granular  exudate 
in  scala  vestibuli;  2,  dilated  cochlear  canal;  3,  stria  vascularis;  4,  fibrin  threads  in  scala 
tympani;  5.  spiral  canal;  some  ganglion  cells  are  still  to  be  seen;  6,  nerve  entering  bony 
spiral  lamina. 
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Fig.  97. — Case  3.  Horizontal  section  of  right  ear.  1,  External  meatus;  2.  hemorrhage 
in  tubal  portion  of  tympanic  cavity;  3,  Internal  carotid  artery;  4.  tumor;  5,  cochlear  opening 
of  perilymphatic  aqueduct;   6,  region  of  saccus;   7,    two  parts  of  posterior  canal. 


PATHOLOGY    OF    THE    LABYRINTH.  181 

became  feeble  and  patient  died.     Postmortem :  Abscess  in  right  lobe 
of  cerebellum. 

Microscopic  examination  of  right  ear :  Small  celled  infiltration  of 
submucosa  of  middle  ear  and  new  bone  formation  on  promontory 
and  in  attic  (Fig.  61);  oval  window  not  perforated;  polypus  pro- 
jecting from  inner  wall  in  region  of  lateral  canal  (Fig.  60)  and 
hanging  down  into  the  tympanic  cavity  and  external  meatus.  This 
polypus  contains  an  abscess  and  communicated  with  a  fistula  in  the 
lateral  and  posterior  canals  and  also  with  an  extradural  abscess  in 
the  posterior  fossa  (Fig.  61).  The  polypus  is  covered  with  squa- 
mous epithelium  except  at  the  tip,  where  it  is  ulcerated.  There  is 
extensive  softening  of  the  labyrinth  capsule,  especially  in  the  region 
of  the  canals  (Fig.  61).  The  hollow  spaces  of  the  cochlea  show 
curdled  lymph  and  a  little  pus.  There  is  also  some  new  connective 
tissue  formation  in  the  scala  tympani  and  scala  vestibuH  of  all  coils. 
The  scala  media  is  dilated  and  the  spiral  ligament  atrophied.  The 
vessels  of  the  modiolus  are  distended.  The  spiral  ganglion  is  atro- 
phied and  there  is  new  connective  tissue  formation  in  the  spiral 
canal.  The  saccule  is  dilated  and  contains  pus  and  coagulum.  The 
utricle  is  difficult  to  recognize.  The  perilymph  space  of  the  vestibule 
contains  pus,  which  is  becoming  organized  into  granulation  and 
connective  tissue.  There  is  even  a  little  new  bone  formation  next 
to  the  endosteum.  The  canals  contain  pus,  which  is  becoming  or- 
ganized into  granulation  tissue.  The  posterior  canal  shows  slight 
new  bone  formation.  The  internal  meatus  shows  small  celled  in- 
filtration and  also  new  formation  of  connective  tissue.  The  vessels 
here  are  dilated.  An  extradural  abscess  is  present  in  the  region  of 
the  saccus  endolymphaticus. 

PAXLABYRINTHITIS    (l.   E.,   PARA-,   PERI-  AND   ENDO- 
LABYRINTHITIS). 

Christina  G.,  female,  aged  6,  had  discharge  from  the  left  ear 
following  an  attack  of  measles  at  the  age  of  3  years.  On  December 
25,  1911,  she  had  severe  pain  in  the  left  ear  followed  by  vomiting 
dizziness  and  headache  (first  attack  of  labyrinthitis).  (This  fact 
was  not  ascertained  till  after  the  death  of  the  patient.)  These 
symptoms  gradually  improved,  and  by  January  8,  1912,  she  was 
fairly  cheerful.  When  seen  for  the  first  time  on  January  13  the  left 
external  meatus  contained  pus  and  granulations ;  no  mastoid  tender- 
ness. January  15,  1912.  Adenoids  and  tonsils  were  removed.  Un- 
fortunately the  granulations  in  the  left  ear  were  also  curetted — a 
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procedure  which  should  be  strictly  avoided  unless  the  labyrinthine 
function  has  been  tested  and  found  normal.  January  17 :  Patient 
cyanosed  and  vomiting;  temperature  103.2°  F.,  pulse  160.  January 
18,  complete  deafness  in  left  ear;  dizziness  present;  rotatory  and 
horizontal  nystagmus  to  right  (sound  side);  pulse  feeble;  tongue 
furred ;  diarrhea ;  cerebrospinal  fluid  under  increased  tension,  but 
clear.  (Films  show  streptococci  and  bacilla.)  Operation  con- 
sidered hopeless.  January  19,  antistreptococcus  serum  given;  facial 
paralysis  present  on  left  side ;  death. 

Postmortem :  Cloudy  swelling  of  kidneys,  heart  and  liver,  pe- 
techial hemorrhages  in  lungs ;  enteritis ;  mesenteric  glands  showed 
recent  acute  inflammation  in  addition  to  chronic  enlargement ;  no 
obvious  meningitis.     The  appearances  were  those  of  acute  septicemia. 

Summary. — The  case  appears  to  have  been  one  of  septicemia 
and  malignant  serous  meningitis  following  the  removal  of  tonsils 
and  adenoids  and  curetage  of  ear  granulations  in  a  patient  suffering 
from  lateral  labyrinth  suppuration. 

Examination  of  Left  Ear. — Middle  ear :  Large  perforation  of 
the  tympanic  membrane  (Fig.  65).  Tympanum,  adilus  and  antrum 
lined  by  cholesteatoma  (Figs.  62  and  65).  There  is  caries  of  the 
bone  beneath  the  cholesteatoma.  On  the  inner  wall  of  the  attic 
there  is  a  polypus  just  external  to  the  ampullated  end  of  the  superior 
canal  (Fig.  62).  The  malleus  and  incus  have  been  displaced  back- 
wards (Figs.  64  and  65)  (curetage).  The  head  of  the  stapes  is 
absent  and  the  footplate  necrotic  and  displaced.  The  annular  liga- 
ment and  the  secondary  tympanic  membrane  are  swollen  and  infil- 
trated. Labyrinth  capsule :  There  is  extensive  replacement  of  the 
cartilage  bone  of  the  labyrinth  capsule  by  granulation  tissue  begin- 
ning in  the  inner  wall  O'f  the  attic.  The  disease  has  spread  between 
the  endosteal  bone  and  the  lamellar  bone  (Figs.  62  and  65).  There 
are  numerous  osteoclasts  in  the  granulation  tissue.  In  the  promontory 
the  inflammatory  process  is  invading  the  bone  from  the  submucous 
tissue  (Fig.  63).  Cochlea:  The  basal  coil  shows  delicate  connective 
tissue  and  a  little  new  bone  in  the  scala  tympani  and  vestibuli ;  there 
is  great  dilatation  of  the  cochlear  duct  (Fig.  64).  A  trace  of  Corti's 
organ  can  be  seen  in  the  middle  coil,  elsewhere  it  is  absent.  The  cap- 
sule of  the  cochlea  shows  several  areas  of  "ostitis  vasculosa,"  espe- 
cially in  the  region  of  the  anterior  margin  of  the  oval  window  (Fig. 
63).  The  vestibule  contains  much  pus  (Figs.  63,  64  and  65).  This 
is  especially  thick  just  internal  to  the  oval   window.     The  capsule 
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of  the  vestibule  looks  as  if  it  had  been  dissolved  and  replaced  by 
granulation  tissue.  There  is  necrosis  of  the  bony  partition  between 
the  internal  meatus  and  vestibule  (Fig.  64).  The  membranous 
structures  of  the  vestibule  cannot  be  recognized.  The  canals  show 
much  the  same  changes.  The  granulation  tissue  around  the  posterior 
canal  is  in  contact  with  the  dura  of  the  posterior  cranial  fossa.  In- 
ternal meatus :  Pus  and  granulation  tissue  are  seen  along  the 
branches  of  the  vestibular  nerve  (Figs.  63  and  64).  The  cochlear 
nerve  is  more  normal.  There  appears  to  have  been  abscess  formation 
in  the  posterior  part  of  the  meatal  fundus,  followed  by  the  formation 
of  granulation  tissue,  and  probably  by  interference  with  the  blood 
supply  of  the  bony  capsule  of  the  vestibule  and  canals.  This  would 
favor  the  spread  of  ostitis  paralabyrinthitis. 

From  the  clinical  history  it  is  evident  that  the  patient  had  an 
attack  of  labyrinthitis  on  December  25,  1911.  When  seen  for  the 
first  time  on  January  13,  1912,  the  inner  ear  had  passed  into  the  stage 
of  latent  labyrinth  suppuration.  The  paralabyrinthitis  appears  to 
have  originated  on  th^  inner  wall  of  the  attic  and  was  due  to  curet- 
age  of  the  aural  polypus.  The  child  probably  died  from  septicemia 
due  to  infection  following  the  operation  on  the  fauces  and  pharynx 
in  such  a  septic  case, 

Walter  P.,  male,  aged  42.  C.  O.  M.  S.  (left)  since  childhood. 
Loss  of  appetite  and  mental  dullness  for  three  weeks.  Earache  and 
dizziness  for  three  days)  before  admission  to  Workhouse  Hospital. 
Headache  on  admission  and  tendency  to  fall  backwards.  Patient 
transferred  to  the  Royal  Edinburgh  Asylum  on  account  of  irrational 
behavior  on  May  29,  1912.  Tendon  reflexes  exaggerated  on  both 
sides,  especially  on  left.  General  condition  gradually  improved. 
Wassermann  reaction  negative  in  blood  and  cerebrospinal  fluid.  On 
July  12,  however,  patient  became  confused  and  irritable.  Death 
three  days  later.  Postmortem :  Acute  endocarditis.  Pachymenin- 
gitis externa  over  roof  and  posterior  surface  of  left  temporal  bone. 
No  brain  abscess.  The  pathologist  regarded  endocarditis  as  prob- 
ably secondary  to  the  aural  sepsis. 

Microscopic  examination  of  left  ear :  Extradural  abscess  above 
and  behind  labyrinth,  affecting  both  middle  and  superior  fossae  (Fig. 
67).  Left  drumhead  retracted  and  adherent  to  inner  wall  of  tym- 
panum (Fig.  67).  Drumhead  shows  small  perforation  in  posterior 
part.  Tympanic  cavity  almost  obliterated.  There  is  dense,  small 
celled  infiltration  of  submucosa  over  the  promontory.  Fistula  present 
into  basal  coil  of  cochlea.     There  is  some  new  bone  formation  in  the 
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wall  of  the  tympanum.  Head  of  malleus  eroded;  incus  absent; 
stapes  normal  but  embedded  in  thickened  mucosa;  oval  window  not 
perforated ;  niche  of  round  window  entirely  filled  up  by  connective 
tissue  (Fig.  67).  The  hollow  spaces  of  the  labyrinth  are  almost 
entirely  obliterated  by  connective  tissue  and  new  bone  formation. 
There  is  pus  present  in  the  region  of  the  crus  commune,  which  com- 
municated with  the  extradural  abscess.  This  abscess  extends  over 
the  convexity  of  the  superior  canal  and  has  markedly  eroded  the 
bone  in  this  region  (Fig.  67).  The  extradural  abscess  also  com- 
municated by  a  band  of  fibrous  tissue  with  the  jugular  bulb,  which, 
however,  was  not  thrombosed.  The  middle  and  apical  coils  of  the 
cochlea  are  less  severely  affected  than  the  basal  coil  (Fig.  66),  which 
is  entirely  filled  up  by  new  bone.  The  scala  media  of  the  middle 
coil  is  dilated  and  Corti's  organ  has  disappeared.  The  scala  tympani 
and  scala  vestibuli  show  some  new  fibrous  tissue  and  bone  formation. 
Further,  the  opening  of  the  perilymphatic  aqueduct  is  filled  up  by 
new  bone.  The  nerve  canals  of  the  modiolus  are  filled  up  with  new 
fibrous  tissue ;  nerves  and  ganglia  absent.  Vestibule  filled  largely  up 
by  fibrous  tissue  (Fig.  67).  Utricle,  saccule  and  endolymphatic  acque- 
duct  not  recognizable.  The  canals  are  less  affected  than  other  parts, 
but  the  perilymphatic  space  contains  pus  and  some  new  formed 
fibrous  tissue.  Dura  of  internal  meatus  greatly  thickened  (Fig.  66). 
Abscess  present  in  floor  of  meatus.  The  extradural  abscess  is  in  con- 
tact with  the  dura  of  the  roof  of  the  meatus.  The  extradural  abscess 
is  in  contact  with  the  dura  of  the  roof  of  the  meatus.  The  seventh 
and  eighth  nerves  are  incorporated  in  fibrous  tissue.  Only  traces 
of  the  vestibular  ganglion  can  be  seen. 

William  N.,  male,  aged  26  years,  had  suffered  from  chronic  sup- 
purative otitis  media  (left)  since  childhood.  He  was  admitted  to  a 
general  surgical  ward  with  symptoms  of  cerebellar  abscess.  The 
cerebellum  was  explored  behind  the  sigmoid  sinus,  with  negative  re- 
sult. Ten  days  later  the  patient  had  a  rigor,  and  at  the  second  opera- 
tion the  sigmoid  was  found  to  be  thrombosed.  The  jugular  vein  was 
ligatured  but  the  radical  mastoid  operation  was  not  performed.  The 
patient  made  a  temporary  recovery.  Later  he  was  readmitted  on  ac- 
count of  ear  discharge  and  sent  over  to  the  ear  and  throat  depart- 
ment. Examination  on  admission  showed  slow  pulse  and  subnormal 
temperature.  The  patient  was  drowsy  but  did  not  vomit  and  had 
no  headache ;  no  tenderness  over  skull ;  no  sensory  aphasia ;  no 
paralysis ;  marked  Rombergism ;  complete  deafness  on  the  left  side ; 
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spontaneous  nystagmus  to  right  (sound)  side;  caloric  reaction  absent 
on  left  side  but  prompt  response  obtained  on  right  side. 

Third  Operation  (radical  mastiod). — Cholesteatoma  in  middle 
ear  spaces ;  lateral  canal  showed  no  fistula  but  had  lost  the  usual  white 
appearance.  Labyrinth  operation  not  performed.  Eleven  days  later 
nystagmus  still  present  but  no  vomiting.  On  fifteenth  day  after  the 
third  operation  headache  and  vomiting  were  present ;  optic  discs  nor- 
mal ;  cerebrospinal  fluid  clear.  The  patient  died  suddenly  next  day. 
Postmortem :  Cerebellum  adherent  to  dura  in  triangle  area ;  abscess 
in  left  lobe  of  cerebellum,  with  surrounding  edema;  no  meningitis. 

Microscopic  examination  of  left  ear:  Cholesteatoma  in  attic  and 
aditus ;  stapes  displaced  into  vestibule  (Fig.  69) — probably  by  con- 
traction of  fibrous  tissue;  round  window  membrane  thickened  (Fig. 
69)  ;  labyrinth  capsule  very  vascular.  The  hollow  spaces  of  the  inner 
ear  are  filled  up  by  connective  tissue  and  new  bone  (Fig.  68).  There 
is,  however,  still  some  pus  (abscess)  in  the  center  of  the  vestibule 
(Fig.  70).  The  membranous  labyrinth  has  disappeared.  The  in- 
ternal meatus  shows  the  remains  of  the  seventh  and  eighth  nerves 
surrounded  by  vascular  fibrous  tissue  and  old  hemorrhage  (Fig.  68). 
The  jugular  bulb  contains  organized  clot. 

Willian;  A.,  male,  aged  5  years,  had  had  discharge  from  the 
right  ear  for  more  than  one  year ;  a  large  mastoid  swelling  for  two 
days.  Examination  showed  sagging  of  the  roof  of  the  meatus'  on 
the  right  side.  The  right  ear  was  quite  deaf  when  the  noise  apparatus 
was  going  in  the  left.  There  was  no  spontaneous  nystagmus.  Cold 
syringing  of  the  right  ear  produced  no  reaction.  Temperature 
100.6° ;  opacity  of  right  cornea.  The  patient  had  been  attending  a 
tuberculous  hospital. 

Operation. — Pus  in  antrum;  roughness  of  prominence  of  lateral 
semicircular  canal  but  no  fistula.  On  curetting  the  promontory  the 
small  spoon  passed  into  the  vestibule,  which  was  therefore  freely 
opened  up.  Dura  of  posterior  fossa  exposed  and  attempt  made  to 
open  up  posterior  and  lateral  canals;  these,  however,  could  not  be 
found.  The  facial  nerve  twitched  on  two  occasions.  On  the  follow- 
ing day  facial  paralysis  was  noted ;  Kernig's  sign  present ;  temper- 
ature 103°  F. ;  nystagmus  to  side  of  operation;  photophobia.  Sed- 
atives were  given.  Later  there  was  marked  retraction  of  the  head 
and  opisthotonos;  scaphoid  abdomen.  Death  occured  four  days 
after  operation.  Postmortem :  Caseous  bronchial  glands ;  large  hem- 
orrhage in  left  parietal  region  (side  opposite  to  operation)  ;  basal 
meningitis ;  left  mastoid  healthy. 
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Microscopic  examination  of  right  ear:  Complete  filling  up  of 
hollow  spaces  of  labyrinth  by  new  bone  formation  (Fig.  71).  There 
is  evidence  of  bony  softening  in  region  of  vestibule  and  basal  coil  of 
cochlea,  in  the  spot  where  the  spoon  entered  at  the  operation. 

Margaret  W.,  female,  aged  52.  Patient  gave  a  history  of  chronic 
suppurative  otitis  media  (right)  for  twenty  years.  Two  weeks  be- 
fore admission  she  had  pain  in  the  right  ear  and  four  days  later  a 
rigor  and  vomiting.     The  patient's  doctor  suspected  typhoid. 

On  examination,  no  headache  or  mastoid  tenderness ;  temparature 
105°  F.  Operation:  Pus  and  cholesteatoma  in  antrum;  sigmoid 
sinus  brownish  black :  fetid  pus  escaped ;  free  bkeding  obtained  from 
torcular  end.  Internal  jugular  vein  exposed  and  found  to  be  col- 
lapsed ;  apparently  healthy  clot  reaches  just  above  the  clavicle.  Pro- 
gress :  No  reaction  in  wound ;  rigors  recurred,  with  vomiting.  Blood 
culture  showed  streptococcus  and  anti streptococcus  serum  was  given. 
Death  occurred  fourteen  days  after  operation.  Postmortem :  Septic 
thrombus  in  lower  end  of  internal  jugular  Vein;  infarcts  and  abscess 
in  lung. 

Microscopic  examination  of  right  ear:  Mucosa  of  middle  ear 
thickened  and  engorged ;  cholesteatoma  present ;  some  new  bone  for- 
mation on  promontory ;  annual  ligament  intact  but  stapes  f ootplace 
eroded    ( Fig.   IZ )  ;   bone  around   labyrinth   capsule  very  vascular ; 
granulation  tissue  present  between  posterior  canal  and  posterior  fossa 
(extradural  abscess)  ;  cochlea  entirely  replaced  by  bone   (Fig.  72) 
round  window  cannot  be  recognized  though  the  niche  can  be  seen 
vestibule  shows  great  dilatation  of   saccule  and  utricle    (Fig.   7Z') 
neuroepithelium  of  utricle  present ;  new  connective  tissue  and  a  little 
bone  formation  in  perilymph  space  of  vestibule.     There  is  evidence 
of  an  old  fistula  in  the  lateral  canal ;  connective  tissue  present  in  crus 
commune  and  in  other  parts  of  the  canals.     Internal  meatus  shows 
small  hemorrhage  along  the  vestibular  nerve ;  cochlea  nerve  completely 
atrophied  (Fig.  72)  ;  facial  nerve  normal. 

I.   TUBERCULOSIS  OP  THE  MIDDLE   EAR  AND  LABYRINTH. 

Note. — The  following  remarks  on  the  clinical  aspect  of  tuber- 
culous disease  of  the  ear  have  been  abstracted  from  an  article  pub- 
lished by  Dr.  Logan  Turner,  Journal  of  Laryngology,  Rhinology  and 
Otology,  Vol.  XXX,  1915,  page  209: 

Age  Incidence. — Of  60  cases,  51  were  children  and  9  adults. 
During  the  period  1907-14  the  cases  of  middle  ear  suppuration  un- 
der fifteen  years  of  age,  seen  at  the  Ear  and  Throat  Department  of 
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the  Royal  Infirmary,  Edinburgh,  numbered  1,797,  of  which  51,  or  2 
per  cent,  were  tuberculous.  Among  these  1,797  cases  there  were 
505  cas<es  of  middle  ear  suppuration  under  five  years  and,  of  these, 
48  were  tuberculous — i.  e.,  9  per  cent.  Under  the  age  of  two  years 
there  were  172  cases  of  middle  ear  suppuration,  of  which  47  were 
tubercular — 27  per  cent.  In  the  first  year  of  life  there  were  only  86 
cases  of  middle  ear  suppuration,  and  43 — i.  e.,  50  per  cent — were 
tuberculous.  In  32  of  the  43  infants  there  was  evidence  of  the  disease 
in  the  first  six  months  of  life. 

Etiology  (in  infants  and  young  children). — The  majority  of 
the  children  suffering  from  tuberculosis  of  the  ear  were  "bottle 
fed,"  and  it  was  most  exceptional  to  obtain  any  history  from  the 
mother  of  the  milk  having  been  boiled  or  sterilized.  With  regard 
to  breast  fed  babies  it  was  a  common  experience  to  hear  that  the 
breast  feeding  was  supplemented  by  bottle  milk.  Mitchell  has  ex- 
anlined  406  samples  of  mixed  milk  collected  from  the  same  number 
of  milk  shops  in  Edinburgh ;  in  82  samples,  or  20  per  cent,  tubercle 
bacilli  were  found.  (In  every  instance  the  inoculation  of  guinea 
pigs  was  the  method  employed  for  the  detection  of  tubercle  bacilli.) 
Further,  72  consecutive  cases  of  tuberculous  cervial  glands  in  children 
were  investigated  by  Mitchell.  The  bovine  type  of  the  tubercle  was 
present  in  65  instances  (90  per  cent)  and  the  human  bacillus  in  only 
7  (10  per  cent).  Eighty-four  per  cent  of  the  children  had  been  fed 
on  unsterilized  cow's  milk  since  birth.  John  Eraser  has  examined 
70  cases  of  tuberculous  bone  disease  and  found  in  60  per  cent  of  the 
cases  the  bovine  strain  of  tubercle  bacillus. 

The  second  type  of  tubercular  otitis  media  occurs  in  the  advanced 
stages  of  phthisis  pulmonalis.  St.  Clair  Thomson  found  only  two 
cases  among  700  patients  suffering  from  pulmonary  tuberculosis. 
Herzog  found  chronic  purulent  otitis  media  in  17  out  of  1(X)  cases 
of  "consumption" ;  5  of  the  17  cases  showed  labyrinthine  involve- 
ment. Turner  and  Eraser  have  examined  5  cases  of  purulent  otitis 
media  occurring  among  120  cases  of  phthisis  pulmonalis  (mostly  of 
the  advanced  stage).  In  only  one  of  these  five  cases  was  there  any 
suspicion  of  middle  ear  tuberculosis. 

The  Path  of  Infection. — In  the  majority  of  cases  of  middle 
ear  tuberculosis  in  children  the  infection  reaches  the  ear  through  the 
Eustachian  tube.  This  may  occur  either  by  the  infectious  material 
passing  through  the  lumen  of  the  tube  without  involving  its  lining 
membrane  or  by  the  direct  extension  of  the  tuberculous  disease  from 
the  nasopharynx  along  the  lining  membrane  of  the  Eustachian  tube 
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There  may  be  evidence  of.  the  existence  of  tuberculous  disease  in 
the  adenoid  vegetations  of  children  affected  with  tubercle  of  the 
middle  ear  cleft.  Infection  of  the  temporal  bone  by  the  blood 
stream  is  probably  rare  in  children.  Henrici  and  others,  however, 
hold  that  tubercular  otitis  is  often  due  to  a  hematogenous  infection. 
If  it  can  be  shown  at  operation  that  the  tube  and  tympanum  are 
healthy,  and  that  the  mastoid  alone  is  diseased,  the  probability  is  that 
the  infection,  has  occurred  by  way  of  the  blood  stream. 

Clinical  Characteristics  of  Middle  Ear  Tuberculosis,  (a)  Mode 
of  Origin. — This  is,  as  a  rule  a  quiescent  character  and  in  92  per 
cent  no  history  of  apparent  pain  or  restlessness  could  be  obtained 
either  preceding  or  accompanying  the  onset  of  the  ear  affection.  The 
mother's  attention  is  first  drawn  to  the  ear  by  observing  the  presence 
of  discharge.  Enlarged  periotic  glands  were  noted  in  95  per  cent 
of  the  cases.  In  a  number  of  these  caseation  and  suppuration  oc- 
curred. 

Clinical  Characteristics  of  Middle  Ear  Tuberculosis,  (a)  Mode 
from  the  ear  is  watery  or  flocculent — at  least  in  the  early  stages  be- 
fore mixed  infection  occurs.  Multiple  perforations  in  the  drum- 
head may  be  observed  in  adults,  but  in  infants  the  sagging  of  the 
meatal  wall  usually  prevents  inspection  of  the  tympanic  membrane. 
If  mixed  infection  occurs  the  symptoms  of  an  acute  otitis  media  and 
mastoiditis  may  arise.  Facial  paralysis  was  present  in  45  per  cent 
of  the  cases  observed  by  Turner. 

Types  (or  Stages)  of  Tuberculous  Otitis  media  and  Interna. — 
(1)  Lupoid — in  cases  of  lupus  of  the  nose  and  throat  (2)  An  in- 
filtrating form  which  progresses  rapidly  and  shows  numerous  tuber- 
cle bacilli  but  few  giant  cells.  (3)  A  f ungating  or  more  chronic 
form  with  well  marked  tubercle  follicles  and  few  bacilli.  (4)  A 
necrotic  form  which  tends  to  rapid  caseation  of  the  mucosa  and  bony 
capsule  of  the  labyrinth.  The  necrosis  may  be  due  to  blocking  of 
one  or  more  of  the  arterial  twigs  supplying  the  labyrinth  capsule  by 
tuberculous  endo-or  peri-arteritis,  but  mixed  infection  is  probably 
of  even  greater  importance.  (5)  A  fibroossifying  type  of  tuber- 
culous otitis  interna  may  occur — i.  e.,  a  type  in  which  nature  makes 
considerable  effort  towards  a  spontaneous  cure  of  tuberculous  laby- 
rinthitis by  the  formation  of  new  fibrous  tissue  and  bone.  This  type 
of  tubercular  disease  is  well  recognized  in  the  case  of  the  long  bones. 
Pathologic  Conditions  Found  at  Operation. — Carious  bone  was 
found  in  65  per  cent  and  a  sequestrum  in  60  per  cent.  In  some  cases 
the  outer  antral  wall  lay  loose  and  could  be  readily  picked  out  with 
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forceps.  The  granulations  often  presented  a  pale  flabby  appearance. 
Caseous  material  was  noted  in  the  antrum  and  tympanum  in  several 
cases.     In  nine  instances  the  malleus  and  incus  were  absent. 

Concomitant  Affection  of  the  Labyrinth. — In  35  of  the  series 
the  mastoid  operation  was  performed  and  the  labyrinth  was  found 
to  be  necrosed  in  whole  or  in  part  in  eight  of  these,  or  in  22  per  cent. 
In  addition,  the  external  labyrinthine  wall  showed  pathologic  changes 
in  11  cases — i.  e.,  19  out  of  35  cases  showed  labyrinthine  changes 
(54  per  cent).  The  lesions  observed  were  superficial  and  softening 
in  the  region  of  the  external  semicircular  canal,  facial  canal  and  prom- 
ontory. 

In  infants  and  very  young  children  the  ordinary  tests  of  the 
labyrinth  function  can  hardly  be  applied,  but  if  the  radical  mastoid 
operation  be  performed  it  is  possible,  at  the  end  of  the  operation. 
to  apply  a  cold  lotion  to  the  inner  wall  of  the  operation  cavity,  and 
the  an«esthetist  is  able  to  observe  whether  or  not  this  procedure  re- 
sults in  conjugate  deviation  of  the  eyes  to  the  lower  or  nonoperated 
side. 

Route  of  Infection  from  Middle  Ear  to  Labyrinth. — Infection 
spreads  to  the  labyrinth  from  the  middle  ear,  as  a  rule,  by  the  way 
of  the  oval  or  round  windows.  The  staples  footplate  is  soon  eroded, 
but  the  endosteum  lining  the  vestibule  resists,  and  is  pushed  inwards 
in  front  of  the  mass  of  tuberculous  granulation  tissue  before  rupture 
occurs  and  the  perilymph  space  of  the  vestibule  is  invaded.  In- 
vasion of  the  labyrinth  through  the  secondary  tympanic  membrane 
is  not  resisted  to  the  same  extent.  The  prominence  of  the  external 
semicircular  canal  is  occasionally  the  seat  of  a  fistula  into  the  laby- 
rinth, but  not  nearly  so  often  as  in  cases  of  cholesteatoma.  On  the 
other  hand,  the  promontory  is  much  more  often  diseased  in  tubercu- 
lar than  in  simple  purulent  otitis  media.  Clinically,  tubercular  laby- 
rinthitis, like  tuberculous  otitis  media,  appears  to  have  a  quiet  onset. 

Complications :  Tuberculous  pach}Tn'eningitis  externa  is  fre- 
quently met  with  at  operation.  Hemorrhage  from  the  internal  carotid 
artery  has  been  recorded.  Tubercular  thrombosis  of  the  sigmoid 
sinus  may  occur.  Tuberculous  meningitis  and  tuberculous  tumors 
are  met  with  at  postmortem  examinations  but  they  are  usually  re- 
garded as  parts  of  a  general  tuberculosis.  Two  of  the  patients  who 
were  operated  upon  died  of  tuberculous  meningitis. 

Treatment. — Brieger  holds  that  the  indications  for  treatment 
in  tuberculosis  of  the  middle  ear  are  the  same  as  those  in  the  ordinary 
purulent  forms  of  otitis  media  and  mastoiditis.     Ruttin  has  informed 
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US  that  in  Vienna  they  only  operate  on  tuberculous  otitis  if  the  patient 
is  suffering  severe  pain,  as  they  consider  it  hopeless  to  get  ridi  of 
all  the  disease.  Probably  the  correct  position  lies  between  these 
two  extremes.  It  is  useless  to  perform  a  Schwartze  operation.  The 
radical  operation  is  therefore  indicated  in  all  cases  except  those  rare 
forms  in  which  there  is  an  apparently  hemotagenous  involvement  of 
the  mastoid  process.  At  the  radical  operation  it  is  advisable  to  expose 
freely  the  dura  of  the  middle  and  posterior  fossae,  because  this  mem- 
brane forms  a  much  better,  barrier  than  the  bone  to  the  spread  of 
tubercular  disease.  One  can  curet  the  Eustachian  tube  from  the 
mastoid  wound,  and  remove  tubercular  adenoids  if  they  be  present. 
It  is,  therefore,  not  possible  to  get  rid  of  the  whole  of  the  disease. 
so  that  one  must  depend  to  a  great  extent  on  the  resisting  powfers 
of  the  patient,  and  for  this  reason  it  is  very  important  that  sanatoria 
should  be  provided  for  the  after  treatment  of  the  surgical  forms  of 
tuberculosis.  It  is  useless  to  send  these  cases  of  tuberculous  otitis 
back  to  the  slums  from  which  so  many  of  them  come. 

Pfannenstiel's  method  of  treating  tuberculosis  of  the  nasal 
mucous  membrane  may  be  applied  with  advantage  in  the  after  treat- 
ment of  tubercular  otitis  media. 

PATHOLOGY. 

Case  1. — W.  Y.,  aged  one  year  and  three  months;  bottle  fed; 
bilateral  tuberculous  otitis  media;  left  facial  i)aralysis  one  month 
before  admission.  Child  has  never  had  any  pain  in  the  ear.  Foul 
pus  in  both  meatus ;  shotty  glands  behind  sternomastoid. 

Operation  on  Left  Ear:  Antrum  contained  granulation  tissue; 
bone  around  soft,  and  granulations  in  oval  and  round  windows ; 
malleus  and  incus  absent.  Later,  operation  on  right  ear.  Two  days 
after  this  second  operation  the  child  became  very  restless ;  rapid  res- 
piration; squinting;  vomiting;  broncho-pneumonia  present.     Death. 

Postmortem. — Tuberculosis  of  right  'lung  and  of  bronchial 
glands;  mesenteric  glands  enlarged  and  caseous;  no  tubercle  of  brain. 
(Guinea  pigs  inoculated  from  lymphatic  glands  removed  from  back 
of  left  ear  showed  definite  tuberculosis.  Granulation  tissue  from 
ear  showed  small  tubercular  areas.) 

Microscopic  Examination  of  Right  Ear  (Case  1). — Eustachian 
tube :  Tuberculous  nodules  present  in  submucosa.  Tympanic  cavity : 
Tuberculous  granlilation  tissue  is  seen  extending  into  the  roof  of 
the  tympanic  (Fig.  74)  and  in  the  inner  wall  of  the  antrum,  and  can 
be  traced  from  this  for  some  distance  through  the  nucleus  of  the 
labyrinth  (fossa  subarcuata).     Oval  window:     The  stapes  is  eroded 
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and  displaced  towards  the  vestibule  (Fig.  75).  There  is  granulation 
tissue  present  between  the  footplace  of  the  stapes  and  the  endosteum 
of  the  vestibule.  At  the  lower  margin  of  the  oval  window  the  an- 
nular ligament  is  disintegrated,  the  endosteum  is  ruptured  and  the 
purulent  infiltration  has  entered  the  perilymph  space  of  the  vestibule, 
and,  penetrating  Reissner's  membrane,  has  entered  the  cochlear  canal. 
Round  window :  The  secondary  tympanic  membrane  is  greatly  thick- 
ened, the  niche  of  the  round  window  being  filled  with  swollen  mucosa 
containing  tubercular  granulation  tissue  (Fig.  75).  Labyrinth  cap- 
sule: The  lamellar  bone  over  the  promontory  is  eroded,  but  the 
cartilage  bone  is  almost  entirely  healthy.  The  bony  wall  of  the  ex- 
ternal canal  prominence  is  also,  eroded  (Fig.  76),  but  a  fistula  has 
not  formed.  Cochlea :  There  are  curdled  lymph  and  mononuclear 
cells  in  the  scala  tympani  of  the  basal  coil,  especially  just  above  the 
round  window  membrane  (Fig.  75).  Vestibule:  Just  above  and 
internal  to  the  oval  window  the  branch  of  the  vestibular  nerve  to 
the  oval  window  the  branch  of  the  vestibular  nerve  to  the  utricle 
and  cristse  of  the  external  superior  canals  is  infiltrated  with  pus  cells. 

Remarks. — The  case  was  an  early  one  of  infiltration  tuberculosis 
afifecting  the  mucosa  of  the  middle  ear  cleft.  The  infection  had 
apparently  spread  up  the  tube  and  involved  the  mucosa  of  the  tym- 
panum, attic,  and  mastoid  antrum:  from  the  inner  wall  of  the  an- 
trum it  had  spread  along  the  vessels  of  the  fossa'^  subarcuata  to- 
wards the  cranium.     Invasion  of  the  labyrinth  was  just  beginning. 

Case  2. — J.  N.,  male,  aged  nine  months  (a  twin),  had  epileptic 
fits  at  the  age  of  six  weeks ;  a  fortnight  later  the  right  ear  began  to 
discharge ;  the  fits  continued  at  intervals.  At  three  months  the 
right  ear  was  operated  upon  at  another  hospital,  but  the  discharge 
continued.  Examination. — Child  markiedly  wasted :  mouth  shows 
thrush;  frequent  vomiting.  Child's  head  sweats  profusely  and  is 
markedly  retracted ;  photophobia  present.  Enlarged  glands  below 
the  right  ear,  and  behind  the  ear  there  is  a  fistula  discharging  pus. 
The  right  side  of  the  face  paralyzed. 

Operation :  Large  flat  sequestrum  removed  from  roof  of  mid- 
dle ear.  Sequestrum  also  removed  from  floor  and  another  from  the 
inner  wall,  opening  up  the  cochlea,  vestibule,  semicircular  canals 
and  Fallopian  aqueduct. 

After  operation  progressive  emaciation  and  glandular  enlarge- 
ment ;  wound  cavity  shows  few  granulations.  Death  two  weeks 
after  operation. 


192  J-    S.   FRASER. 

Postmortem :  Tubercular  nodule  in  right  anterior  corpus  quad- 
rigeminum  and  another  in  the  occipital  region.  The  dura  of  the 
middle  fossa  showed  tubercular  thickening. 

Microscopic  Examination  of  Right  Ear  (Case  2). — Eustachian 
tube:  The  walls  of  the  bony  portion  of  the  Eustachian  tube  are 
destroyed,  so  that  the  dura  above  and  the  internal  carotid  artery 
(to  the  inner  side  and  below)  are  infiltrated  with  tubercular  tissue 
(Figs.  77  and  78).  Tympanic  cavity ;  The  anterior  part  of  the  tym- 
panum shows  marked  tubercular  infiiltration  with  caseation.  The 
bony  wall  (cochlear  capsule)  is  eroded — both  lamellar  and  cartilage 
bone  being  involved  (Fig.  79).  Oval  and  round  windows:  Absent 
through  disease.  The  marrow  spaces  show  tubercular  granulation 
tissue,  which  extends  up  to  the  dura  mater  of  the  posterior  fossa. 
Cochlea:  All  coils  are  filled  with  granulation  tissue.  No  giant  cell 
systems  are  seen,  but  there  is  a  good  deal  of  caseation.  All  mem- 
branous structures  have  disappeared.  The  outer  wall  of  the  cochlea 
is  almost  entirely  eaten  away.  There  is  a  fistula  from  the  middle 
ear  into  all  three  scalse  of  the  cochlea  (Fig.  79).  (From  thd  ap- 
pearances present  it  is  evident  that  there  was  a  mixed  infection  of 
the  labyrinth  in  this  case.)  Vestibule  and  Canals:  There  is  a  large 
fistula  from  the  middle  ear  into  the  vestibule,  and  all  membranous 
structures  have  disappeared  except  the  aqueduct  which,  at  the  vesti- 
bular end,  is  plugged  with  granulation  tissue  and  pus.  The  nucleus 
of  the  labyrinth  has  broken  down  into  a  tuberculous  abscess,  aiid 
the  disease  has  spread  along  the  fossa  subarcuata  (Fig.  80).  The 
external  canal  has  disappeared  entirely,  while  the  posterior  canal 
contains  pus  in  both  ends.  Internal  Meatus.  Shows  greatly  en- 
gorged and  dilated  vessels ;  there  are  a  few  pus  cells  in  the  fundus 
of  the  internal  meatus. 

Remarks. — This  case  was  one  of  the  severe  type  of  tubercular 
otitis  media  and  interna — the  necrotic  form.  In  spite  of  the  large 
area  of  necrosis,  which  included  the  promontory,  the  external  canal, 
part  of  the  superior  and  posterior  canals  and  almost  the  whole  of 
the  Fallopian  aqueduct,  there  is  no  evidence  of  gross  disease  of  the 
labyrinthine  artery  in  the  internal  meatus.  The  extensive  necrosis 
seems  to  have  been  due  to  the  mixed  infection  rather  than  to  any  gross 
disease  of  the  artery  supplying  the  labyrinth  capsule. 

Case  3. — H.  C,  male,  aged  nine  months  (breast  fed).  Nasal 
catarrh  and  obstruction  since  birth;  left  sided  otorrhea  without  pain 
of  ten  weeks'  duration ;  swelling  behind  left  ear  for  eight  weeks. 


PATHOLOGY  OP  THE  LABYRINTH.  193 

•Wilde's  incision  made  by  patient's  doctor.  Examination:  Very 
marked  adenoids ;  large  kidney  shaped  perforation  of  left  tympanic 
membrane. 

Adenoid  operation  performed  and  later  the  radical  mastoid  oper- 
ation. Much  granulation  tissue  present.  Head  retraction  developed  ; 
meningitic  cry ;  internal  strabismus ;  cerebrospinal  fluid  clear — slight 
increase  in  mononuclear  cells.     Death. 

Postmortem :     Tubercular  meningitis  and  general  tuberculosis. 

Microscopic  Examination  of  Left  Ear  (Case  3.)  Middle  Ear. — 
The  mucous  membrane  is  greatly  thickened  and  infiltrated  with  tuber- 
cle over  the  lower  part  of  the  promontory  and  in  the  niche  of  the 
round  window.  In  the  latter  position  giant  cell  systems  are  present. 
The  stapes  is  absent  and  there  is  a  large  fistula  into  the  labyrinth 
through  the  oval  window  (Fig.  83).  There  is  a  second  fistula  be- 
tween the  scala  vestibuli  of  the  basal  coil  of  the  cochlea  and  the  tym- 
panic cavity  (Fig.  81).  The  round  window  membrane  is  greatly 
thickened  and  infiltrated.  Cochlea :  The  basal  coil  of  the  cochlea  in 
its  lower  part  is  entirely  filled  up  with  new  connective  tissue  and 
bone :  the  new  bone  formation  is  especially  marked  in  the  scala  tym- 
pani  and  occludes  the  opening  of  the  perilymphatic  duct.  There  is 
some  new  endosteal  bone  in  the'  scala  vestibuli.  The  spiral  canal  in 
the  basal  coil  is  filled  up  with  small  cells  and  the  ganglion  cells  have 
disappeared.  No  trace  of  Corti's  organ  remains.  In  the  middle  coil 
there  is  formation  of  new  connective  tissue  with  a  little  new  bone  in 
the  scala  tympani.  The  cochlear  canal  itself  is  greatly  dilated  by 
contraction  of  the  new  connective  tissue  in  the  scala  vestibuli,  pulling 
on  Reissner's  membrane  (Fig.  82).  In  the  middle  coil  Corti's  organ 
is  represented  by  a  low  mound  of  cells  in  which  pillar  cells  cannot  be 
recognized.  The  modiolus  is  markedly  infiltrated  with  small  cells. 
Vestibule  and  canals :  The  vestibule  shows  a  considerable  amount 
of  new  fibrous  tissue  and  bone  formation  from  the  endosteum  (Figs. 
83  and  84).  There  is  a  large  cavity;  in  the  center,  lined  by  tuber- 
cular granulation  tissue  which  shows  giant  cells  in  parts  and  in  others 
caseation  and  sequestrum  formation.  No  membranous  structures 
are  visible.  The  canals  are  also  entirely  replaced  by  new  formation 
of  connective  tissue  and  bone.  Internal  meatus  :  The  nerves  are 
infiltrated  by  small  mononuclear  cells.  In  parts  the  infiltration 
amounts  to  nodule  formation  (Fig.  81). 

Remarks. — The  well  marked  tubercle  follicles  present  in  the 
tympanic  mucosa  in  this  case  point  to  a  chronic  form  of  tuberculosis. 
The  condition  of  the  labyrinth  is  interesting,  as  there  is  great  evidence 
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of  an  attempt  on  the  part  of  nature  to  achieve  a  spontaneous  cure 
of  tubercular  labyrinthitis  by  a  process  of  fibrosis  and  new  bone 
formation.  The  invasion  of  the  labyrinth  appears  to  have  taken 
place  mainly  through  the  oval  window  into  the  Vestibule  and,  to  a 
less  extent,  through  the  round  window  into  the  cochlea. 

Neuritis  of  the  Eighth  Nerve  (Mcnicres  Syndrome.) 

Meniere,  in  1861,  described  the  case  of  a  young  girl  who,  after 
a  cold  drive  during  her  menstrual  period,  was  attacked  by  sudden 
deafness,  intense  dizziness  and  vomiting.  She  died  on  the  fifth  day 
of  her  illness,  and  at  the  autopsy  it  was  found  that  the  semicircular 
canals  and  the  vestibule  contained  hemorrhagic  exudate.  The  cause 
of  death  was  not  discovered. 

Although  Meniere's  classical  case  was  described  more  than  sixty 
years  ago,  there  is  still  considerable  confusion  on  the  subject  of 
Meniere's  disease,  and  the  term  is  frequently  applied  to  any  condition 
in  which  dizziness  is  associated  with  a  lesion  of  the  ear.  It  would 
probably  be  better  to  discard  altogether  the  use  of  the  words  "Men- 
iere's disease,"  but,  if  the  term  be  retained,  it  should  be  kept  for 
cases  in  which  Meniere's  symptoms  appear  in  an  apoplectiform 
manner. 

These  symptoms  include  "deafness,  tinnitus,  giddiness,  nausea, 
vomiting,  loss  of  balancing  and  nystagmus."  This  "disease  picture" 
is  that  of  a  lesion,  of  the  membranous  labyrinth  or  .eighth  cranial 
nerve.  It  should  be  associated  with  disease  of  the  labyrinth,  just 
as  "tremor,  rapid  pulse  and  exophthalmos"  ate  associated  with  the 
condition  of  hyperthyroidism. 

Apart  from  injuries  of  the  labyrinth — ■&.  g.,  fracture  of  the 
cranial  base,  war  injuries,  etc. — most  of  the  cases  of  Menierfe's 
symptom  complex  are  probably  due  to  neuritis  of  the  eighth  nerve, 
associated  with  toxemia  or  exposure  to  cold.  Except  in  the  bleeding 
disease — te.  g.,  leukemia  and  pernicious  anemia,  etc. — hemorrhage 
into  the  labyrinth  has  never  been  proved  by  microscopic  examination. 

As  syphilis  is  a  frequent  cause  of  Meniere's  syndrome,  the  Was- 
sermann  reaction  of  the  blood  and  cerebrospinal  fluid  should  always 
be  tested.  Tabetic  auditory  nerve  deafness  is  one  of  the  less  common 
complications  of  locomotor  ataxia  and  may  be  due  to  a  degenerative 
neuritis  in  the  nerve  trunk  or  an  affection  of  the  auditory  nucleus. 
Lehmann  has  found  that  nerve  deafness  of  toxic  origin  may  occur 
in  enteric  fever ;  the  Vestibular  apparatus  is  not  afifected,  while  per- 
manent  injury  to   the   cochlear   nerve   is   rare.     Recently   recurring 
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attacks  of  Meniere's  symptoms  have  been  attributed  to  toxic  neuritis 
or  neurolabyrinthitis  due  to  absorption  of  toxin  from  a  focus  of 
infection — e.  g.,  pyorrhea  alveolaris,  septic  tonsils,  appendicitis  or 
to  gastrointestinal  disturbances  in  people  whose  auditory  or  vesti- 
bular apparatus  is  specially  sensitive.  Ruttin  has  pointed  out  that  as 
the  lymphatic  spaces  of  the  inner  ear  are  continuous  it  is  almost  im- 
possible to  conceive  of  an  insolated  affection  of  the  cochlear  or  vesti- 
bular apparatus  arising  within  the  labyrinth  itself.  On  the  other 
hand,  the  cochlear  and  vestibular  nerves  may  be  affected  separately 
by  toxins  which  have  a  special  affinity  for  one  or  the  other  division. 
When  the  cochlear  apparatus  alone  is  affected  we  have  tinnitus  and 
nerve  deafness.  When  the  vestibular  apparatus  alone  is  involved 
dizziness  is  the  chief  symptom.  The  complete  Meniere  syndrome 
is  present  only  when  the  labyrinth  or  both  parts  of  the  eighth  nerve 
are  affected.  In  chronic  nephritis  labyrinthine  deafness  is  due  to  a 
toxic  rather  than  an  inflammatory,  circulatory  or  edematous  change. 
It  is  usually  associated  with  a  very  considerable  amount  of  vertigo. 
Degenerative  neuritis  occurs  in  cases  of  diabetes  mellitus — the  cells 
of  the  spiral  ganglion  being  first  affected.  A  similar  neuritis  has 
been  described  in  gout  and  in  cancerous  cachexia.  Toxic  paralysis 
may  be  caused  by  quinin,  selicin  or  salicylates  more  rarely  by  alcohol, 
tobacco  or  lead  poisoning.  In  many  instances,  however,  the  etiology 
of  the  neuritis  is  obscure. 

A  Case  Presenting  Meniere's  Symptoms  Along  with  Facial 
Paralysis. — A.  McR.,  male,  piermaster,  aged  65,  had  never  suffered 
from  deafness  up  to  the  time  of  his  last  illness.  On  January  12. 
1907,  he  had  a  long  day  of  exposure  to  cold  on  the  pier.  The  fol- 
lowing morning  he  woke  up  suffering  from  extreme  dizziness,  deaf- 
ness and  noises  in  the  left  ear.  The  left  side  of  his  face  was  para- 
lyzed. He  also  complained  of  pain  in  the  head  and  limbs  and  did 
not  leave  his  bed  for  a  week.  He  felt  as  if  surrounding  objects 
were  moving  around  him.  There  was  no  herpes  auricularis.  When 
he  got  up  he  had  to  hold  on  to  furniture  in  order  to  get  about  the 
house.  Examination  November  2,  1907 :  Tympanic  membrane  nor- 
mal, watch  heard  by  right  ear  at  two  inches ;  by  the  left'  it  is  not 
heard  even  on  contact.  Forced  whisper  heard  by  right  ear  at  two 
feet  and  by  left  ear  at  one  foot.  All  tuning  forks  heard  by  air  con- 
duction by  left  ear.  Rinne's  test  positive  on  both  sides.  Patient 
can  stand  with  his  feet  together  and  eyes  shut  without  swaying.  Left 
facial  paralysis  present,  but  patient  can  taste  salt  on  the  anterior 
part  of  the  tongue  on  the  left  side.     No  response  to  faradic  current 
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on  the  left  side  of  the  face ;  the  affected  muscles  contract  slowly  to 
galvanism,  but  there  is  no  alteration  of  the  polar  reaction.  The 
arterial  walls  are  thickened.  The  lungs  both  reveal  extensive  chronic 
tuberculosis.  Joints  of  hands  swollen  and  painful.  The  diagnosis 
made  by  the  late  Dr.  Alexander  Bruce  was  that  of  neuritis  of  facial 
and  auditory  nerves  in  the  internal  auditory  meatus..  "The  absence 
of  middle  ear  disease  and  the  retention  of  the  sense  of  taste,  and  the 
associated  deafness,  dizziness  and  facial  para!lysis  indicated  that  the 
lesion  was  probably  situated  between  the  side  of  the  pons  and  the 
bottom  of  the  internal  auditory*  meatus." 

The  patient  died  suddenly  February  5,  1908. 

Postmortem :  Atrophy  of  second,  third,  fourth  and  sixth  cranial 
nerves  on  left  side;  extensive  chronic  pulmonary  tuberculosis;  sub- 
acute interstitial  nephritis ;  milky  thickening  of  arachnoid  over  in- 
ferior surface  of  cerebellum  and  circle  of  Willis. 

Examination  of  left  ear  and  auditory  and  facial  nerves :  The 
inner  ear  was  almost  normal ;  there  was  no  hemorrhage  in  the  endo- 
or  peri-lymphatic  spaces  of  the  cochlea,  vestibule  or  canals.  Th^e 
membranous  labyrinth  was  also  normal,  as  was  the  spiral  ganglion. 
The  neuroepithelium  of  the  utride,  saccule  and  of  the  cristse  am- 
pullarum  was  well  preserved.  In  the  internal  meatus  there  was  a 
considerable  amount  of  small  cell  infiltration  (Fig.  85),  betwe^en  the 
epineurium  and  the  seventh  and  eighth  nerves ;  this  was  most  marked 
above  the  seventh  nerve.  The  vessels  in  the  internal  auditory  meatus 
were  markedly  thickened,  and  the  muscular  coat  had  undergone  a 
hyalin  change.  The  infiltration  of  white  cells  did  not  extend  into 
the  Fallopian  canal  and  did  not  therefore  affect  the  geniculate  ganglion. 

TUMORS  OF  THE  EIGHTH  NERVE. 

In  the  vast  majority  of  if  not  in  all  cases  the  growth  starts  in 
the  internal  auditory  meatus  and  only  later  invades  the  cranial  cavity. 
Gushing  points  out  that  owing  to  the  characteristic  chronology  of 
their  symptoms,  acoustic  tumors  may  as'  a  rule,  be  sharply  distin- 
guished from  all  others.  The  writer  hopes  that  in  the  future  oto- 
logists may  be  able  to'  diagnose  these  cases  in  the  early  or  otologic 
stage,  when  operative  treatment  holds  out  much  better  chanc'e  of 
recovery  than  exists  at  the  later  periods  when,  according  to  Gushing, 
all  we  can  effect  is  am  extensive  decompression  operation  combined 
with  removal  of  "as  much  as  possible"  of  the  growth. 

Etiology:  (1)  Heredity. — Neurofibroma  of  the  eighth  nerve 
is  related  to  general  neurofibromatosis,  which  may  occur  as  a  family 
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disease.     Fehling  and  Ward  have  published  a  paper  on  a  "familial 
form  of  acoustic  tumor." 

(2)  Age. — Henschen  has  collected  125  cases;  second  decade,  9; 
third,  20;  fourth,  26;  fifth,  27;  sixth,  6;  seventh,  1.  The  symptoms 
of  an  acoustic  tumor  rarely  occur  before  the  third  decade. 

(3)  Infection. — Hessler  has  collected  nineteen  examples  of 
acoustic  tumor  in  patients  vi^ho  had  suffered  from  middle  ear  disease. 
Siebenmann  and  Nager,  on  the  other  hand,  believe  that  these  are 
associated  with  meningitis. 

Pathology. — Virchov^  has  classified  neuromata  into  (1)  true 
and  (2)  false.  Some  say  that  true  neuromata  do  not  exist.  False 
neuromata  are  composed  of  connective  tissue  derived  from  the  nerve 
sheath  and  include  acoustic  neurofibromata.  The  endoneural  connect- 
ive tissue  between  the  fibers  is  the  seat  of  the  pathologic  process. 
The  perineurium  at  first  remains  unchanged  and  forms  the  capsule 
of  the  tumor.  Henschen  states  that  five  cases  of  "solitary"  but 
symmetrical  tumors  of  both  eighth  nerves  have  been  recorded,  and 
further,  that  the  cases  of  multiple  neurofibromatosis  with  acousticus 
tumor  number  sixteen. 

The  tumors  vary  in  size  from  a  hazelnut  to  a  small  apple.  They 
have  an  uneven  nodular  surface  and  a  grayish  pink  color.  On  section 
the  tumors  may  show  cysts  or  spades  filled  with  blood. 

Histology. — Of  107  cases  collected  by  Henschen,  86  showed  a 
connective  tissue  structure  and  21  appeared  to  be  gliomatous.  The 
latter  appearance  may  be  due  to  edema.  Greenfield  states  that  the 
tumor  is  composed  of  cells  of  the  connective  tissue  type.  These 
cells  have  an  elongated  nucleus  and  the  cytoplasm  tails  ofif  into  a 
spindle  shaped  process  at  either  end.  There  are  areas  of  looser  tex- 
ture, suggesting  myxomatous  or  glial  tissue.  They  are  probably 
mixed  tumors,  gliofibromas  composed  of  germinal  tissue — i.  e.,  they 
are  tissue  "rests."  They  probably  spring  from  the  crest  of  nerve 
tissue  lying  between  the  ectoderm  and  the  dorsal  surface  of  the  neural 
tube  from  which  the  seventh,  eighth,  ninth  and  tenth  nerves  arise. 
Henschen  believes  that  the  tumors  originate  in  the  inferior  vestibular 
branch  of  the  distal  portion  of  the  nerve  in  the  internal  meatus.  He 
points  out  that  between  the  branches  of  the  eighth  nerve  in  thfe  in- 
ternal meatus  there  is  present  embryonic  connective  tissue  and  that 
this  explains  why  the  eighth  nerve  is  so  often  the  seat  of  tumor. 
Orzechowski,  on  the*  other  hand,  thinks  that  the  tumors  are  glio- 
matous and  have  little  or  nothing  to  do  with  the  acoustic  nerve  and 
hiolds  that  they  proceed  from  a  malformation  of  the  median  wall  of 
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the  lateral  recess.  Bruce  and  Dawson  came  to  the  conclusion  that 
fusiform  nucleated  cells,  linked  on  to  one  another,  form  embryonic 
nerve  fibers — i.  e.,  that  nerve  fibers  ar!e  formed  by  the  same  process 
which  gives  rise  to  neuromata  in  the  repair  of  divided  nervtes.  A 
neuroma  thus  arises  from  the  perverted  function  of  the  neurilemma 
sheath.  j   _• 

The  eighth  nerve  consists  of  two  parts:  (a)  A  central  nonmedul- 
lat;ed,  and  (b)  a  peripheral  medullated  portion.  The  junction  of 
these  two  parts  occurs  just  within  the  internal  auditory  meatus  at 
its  cranial  end.  Henschen  states  that  in  all  cases  of  tumor  only  the 
distal  portion  of  the  nerve  was  afifected,  just  beyond  the  junction  of 
the  two  parts.  In  the  case  of  large  tumors  there  is  always  a  cone 
shaped  portion  of  the  growth  in  the  internal  meatus. 

Changes  in  the  labyrinth. — Alexander  and  Frankl-Hochwart 
have  examined  the  labyrinth  in  one  case  of  acoustic  neuroma  and 
found  degeneration  atrophy  of  the  cochlear  nerve  and  spiral  ganglion ; 
atrophy  of  Corti's  organ  and  the  stria  vascularis ;  dropsical  degener- 
ation of  the  spiral  ligament.  Alexander  in  another  case  found  the 
round  window  membrane  thickened  by  a  layer  of  connective  tissue 
on  its  cochlear  side.  The  perilymph  spaces  contained  a  network  of 
fibrin  threads  (Alexander  thinks  that  this  fibrin  network  becomes 
organized  into  connective  tissue)  :  the  bony  spiral  lamina  filled  with 
connective  tissue ;  all  the  labyrinth  nerve  endings  were  degenerated. 
Corti's  organ  was  absent  in  parts.  Frankenstein  in  a  case  of  multiple 
neurofibromatosis  found  the  hollow  spaces  of  the  modiolus  filled  with 
tumor.  The  scala  tympani  of  the  lower  coil  was  also  filled  with 
tumor ;  above  this  there  was  exudate.  The  nerve  canals  and  vestibule 
were  filled  with  tumor. 

The  microscopic  examination  of  the  labyrinthine  nerve  endings 
in  cases  of  tumor  of  the  nervus  octavus  is  of  interest  in  connection 
with  the  question  of  secondary  degeneration!  of  sensory  nerve  end- 
ings after  they  have  been  cut  off  from  their  ganglia.  Wittmaack  has 
cut  the  seventh  and  eighth  nerves  in  animals  before  entrance  into  the 
internal  meatus  and  has  produced  degenerative  changes  in  the  cochlear 
nerve  ending  in  the  labyrinth.  These  results  are  in  conflict  with  the 
hitherto  accepted  idea  regarding  s-econdary  degenerations.  Waller's 
law  states  that  after  supraganglionary  division  of  a  sensory  nerve 
there  is  no  degeneration  of  the  peripheral  neurone.  In  cases  of  com- 
pression of  the  eighth  nerve  by  neurofibroma  Pause,  and  also  Alex- 
ander, found  atrophy  of  the  spiral  ganglion  and  loss  of  the  sensory 
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cells  of  Corti's  organ.     These  changes  may,  however,  have  been  due 
to  compression  of  the  internal  auditory  artery. 

Case  1. — M,  McQ.,  female,  aged  75,  was  admitted  to  a  poor- 
house  hospital  on  April  30,  1909,  complaining  of  dizziness,  deafness 
and  noises  in  the  left  ear,  of  five  years'  duration.  She  could  not 
walk  without  assistance.  Rombergism  marked.  No  note  as  to 
nystagmus.  Patienit  has  well  marked  arteriosclerosis. 

Functional  examination :  C^^  and  C^^  not  heard  by  either  ear. 
(^128^  Q256^  ^512  ^^d  C^*^"^  are  all  heard  faintly  by  the  right  ear  (side 
of  tumor)  but  not  by  the  left.  C^o*^  ^^qi  heard  by  either  ear.  Schwa- 
bach  shortened.  Galton's  whistle  not  heard  at  all.  Vestibular  ap- 
paratus not  tested.  December  15,  1909:  Patient  can  walk  without 
help;  deafness  as  before.  Vision  very  bad.  October,  1910:  Diz- 
ziness worse;  patient  fell.  January,  1911:  Patient  better.  June, 
1911 :  Indefinite  headache.  January,  1912:  Patient  completely  deaf 
and  bedridden.  October,  1912 :  Sudden  paralysis  of  right  arm,  leg 
and  face.  Death.  Postmorten  showed  a  tumor  the  size  of  a  cherry 
involving  the  eighth  nerve  on  the  right  side.  Gelatinous  fluid  present 
in  air  cells  of  mastoid  on  both  sides. 

Examination  of  right  ear  (side  of  acousticus  tumor)  :  Mu- 
cosa of  tympanic  cavity  and  antrum  slightly  thickened.  Delicate 
connective  (?)  tissue,  very'  like  tumor  tissue,  is  seen  in  the  scala 
tympani  of  the  cochlea  (Figs.  86,  87  and  88).  There  are  large  ves- 
sels in  this  tissue.  The  modiolus  and  spiral  canal  are  infiltrated  with 
the  new  connective  or  neurogHa  (?)  tissue  (Figs.  86  and  87).  In 
the  lower  part  of  the  basal  coil  Corti's  organ  has  quite  disappearled 
(Fig.  87).  In  the  upper  part,  Corti's  organ  is  recognizable,  and 
there  are  some  ganglion  cells  left  (Fig.  86).  There  is  new  bone 
formation  in  the  scala  tympani  of  the  middle  coil  and  in  the  basal 
coil  (Figs.  86  and  87).  The  neuroepithelium  of  the  utricle  and 
saccule  is  well  formed  and  the  otolith  membrane  is  present.  The 
crista  of  the  superior  canal  is  atrophied  when  compared  with  the  well 
formed  cristae  of  the  lateral  and  posterior  canals.  New  connective 
tissue  is  seen  in  the  perilymph  space  of  all  the  canals  towards  the 
convexity  The  internal  meatus  is  dilated  and  its  posterior  margin 
eroded  by  tumor  tissue  (Fig.  88).  The  tumor  did  not  reach  the 
fundus.  The  tumor,  which  shows  large  blood  spaces,  is  composed 
of  gliomatous  or  myxomatous  tissue. 

Examination  of  the  left  ear :  The  basal  coil  of  the  cochlea  con- 
tains a  considerable  quantity  of  new  bone  and  connective  tissue  (?) 
formation  (Fig.  89).     The  scala  vestibuli  also  shows  new  connective 
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tissue  (?)  and  bone  formation.  The  scala  media  is  greatly  dilated. 
Corti's  organ  is  present  in  all  coils,  and  there  is  only  slight  atrophy 
of  the  spiral  ganglion  cells.  Canals  as  on  right  side.  The  cochlear 
nerve,  as  in  usual  in  old  people,  shows  well  marked  corpora  amylacia 
but  is  otherwise  normal.     The  vestibular  nerve  is  very  atrophic. 

The  interesting  thing  in  this  case  is'  the  presence  on  both  sides 
of  changes  which  are  usually  associated  with  the  presence  of  an  old 
labyrinthitis.  There  is,  however,  very  little  evidence  of  middle  ear 
suppuration.  It  is  possible  that  the  labyrinth  has  been  infected  from 
the  meninges,  as  has  been  suggested  by  Siebenmann  and  Nager. 
Lastly,  the  presence  of  a  tumor  of  the  eighth  nerve  on  the  right  side 
suggests  that  the  condition  of  the  inner  ears  may  be  due  to  an  end 
stage  of  "choked  labyrinth."  When  the  writer  saw  the  patient  in 
1909  (three  years  before  death)  she  could  hear  a  little  with  the  right 
ear  (side  of  tumor)  but  not  at  all  with  the  left  ear.  This  fact 
does  not  support  the  view  that  the  changes  in  the  two  labyrinths 
were  not  the  result  of  the  tumor  in  the  right  eighth  nerve,  although, 
on  other  grounds,  this  appears  to  be  the  most  probable  explanation. 

Case  2. — A.  T.,  female,  aged  25,  was  an  inmate  of  a  hospital 
for  incurables.  Clinical  details  of  the  case  are  almost  entirely  want- 
ing. The  patient's  face  was  very  expressionless,  and  she  was  mentally 
dull  and  bedridden.     She  was  blind  and  had  double  optic  neuritis. 

Postmortem  examination:  Outer  (cranial)  surface  of  dura, 
over  almost  its  entire  extent,  was  covered  with  small  pedunculated 
tumors  which  varied  in  size  from  a  hayseed  to  a  split  pea.  On  re- 
moval of  the  dura  the  inner  siu^face  of  the  cranial  bones  appeared 
as  if  deeply  pitted  by  smallpox.  In  the  region  of  the  right  internal 
auditory  meatus  and  angle  between  the  pons  and  cerebellum  there 
was  a  tumor  mass  about  the  size  of  a  walnut. 

Examination  of  right  ear :  The  tumor  is  eroding  the  posterior 
surface  of  the  petrous  bone  (Figs.  90  and  91).  The  spiral  ganglion 
in  the  lower  part  of  the  l)asal  coil  is  infiltrated  with  tumor  tissue 
and  the  ganglion  cells  have  disappeared.  The  scala  tympani  is  oc- 
cupied by  tissue  resembling  that  of  the  tumor  (Figs.  91  and  92). 
Internal  to  the  round  window  membrane  there  is  some  new  bone 
formation  (Fig.  92).  The  perilymphatic  aqueduct  is  filled  with 
tumor.  Corti's  organ  is  unrecognizable  in  the  lower  part  of  the  basal 
coil,  although  the  patient  was  only  25  years  old.  In  the  middle  and 
apical  coils  Corti's  organ  is  fairly  well  formed.  The  neuroepithelium 
of  the  saccule  and  utricle  is  normal.  The  cristse  of  the  canals  are 
practically  normal.     The  internal  meatus   is  greatly  dilated  by  the 
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tumor,  especially  at  its  inner  ,end  (Fig.  91).  No  giant  cells  are 
present,  although  the  bone  has  been  eroded.  There  is  nO'  appearance 
in  this  case  of  any  otitis  media.  The  condition  of  the  dura  mater  and 
of  the  cerebral  surface  of  the  cranial  bones  are  very  interesting.  The 
outer  surface  of  the  dura  showed  numerous  small  and  rather  pe- 
dunculated swellings  which  had  eroded  the  inner  or  cranial  surface 
of  the  bones  which  form  the  "brain  case"  (Fig.  93).  Gushing  holds 
that  these  small  swellings  on  the  dura  are  hypertrophied  arachnoid 
villi  or  Pacchionian  bodies.  If  Gushing  is  correct  in  this  view,  one 
would  expect  the  swellings  to  be  present  in  other  cases  with  in- 
creased intracranial  pressure — e.  g.,  in  other  varieties  of  intracranial 
tumor.  Professor  Shennan  however,  has  informed  the  writer  that 
such  is  not  the  case.  Professors  Lorrain  Smith  and  Theodore  Shen- 
nan, Dr.  J.  W.  Dawson  and  Mr.  Richard  Muir  have  kindly  examined 
the  sections  of  these  projections  from  the  dura  and  have  given  their 
opinions  that  the  tumors  are  composed  of  nerve  tissue  to  that  seen 
in  gliomata.  Key  holds  that  the  protrusions  are  small  gliomatous 
"metastases"  in  the  arachnoid.  Without  adopting  the  idea  of  metas- 
tasis or  secondary  deposits  of  glioma  due  to  blood  infection,  it  may 
well  be  that  the  small  swellings  in  the  brain  membranes  are  due  to 
overgrowth  of  glia  tissue — in  other  words,  that  they  are  caused  by 
a  diffuse  gliomatosis. 

Case  3. — W.  H.,  male,  aged  43,  had  been  deaf  in  the  right  ear 
for  six  years  but  was  otherwise  quite  well  till  two  years  ago,  when 
he  was  operated  on  for  appendicitis.  Soon  after  he  began  to  complain 
of  dizziness  and  unsteady  gait  and  of  occasional  vomiting.  Patient 
stated  that  he  tended  tO'  stagger  to  the  right  side.  He  also  noticed 
weakness  of  the  right  side  when  fatigued  and  right  sided  headache. 
A  little  later  diplopia  was  noted.  Examination  by  Professor  Bram- 
well  showed  nystagmus  on  looking  to  the  right  and  left,  marked  deaf- 
ness in  the  right  ear.  The  grasp  of  the  right  hand  was  85,  while 
that  of  the  left  was  120.  (The,  patient  was  a  right  handed  man.) 
The  finger-nose  test  was  badly  performed  on  the  right  side.  Ophthal- 
moscopic examination  showed  distinct  optic  neuritis.  The  right 
knee  jerk  was  more  active  than  the  left.  Professor  Bramwell  was 
of  opinion  that  the  hemiplegia  did  not  present  any  pyramidal  charac- 
teristics and  was  probably  due  to  disturbance  of  the  cerebellum  on 
the  right  side.  He  thought  that  the  patient's  condition  was  probably 
caused  by  an  extracerebellar  growth  originating  in  the  eighth  nerve. 
Later,  a  change  in  the  position  of  the  head  was  noted.  It  was  held 
slightly  depressed  to  the  left,  with  the  chin  pointing  to  the  right — 
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the  position  assumed  by  the  head  of  a  monkey  after  one  lateral  lobe 
of  the  cerebellum  has  bee^n  removed.'  This  position  could  not  be 
regarded  as  of  localizing  value,  since  the  head  is  sometimes  depressed 
towards  the  side  of  the  tumor  and  sometimes  towards  the  opposite 
side.  j 

Otologic  Examination :  Cochlear  apparatus :  The  loud  voice 
was  not  heard  by  thfe  right  ear  when  the  noise  box  was  placed  in 
the  left  ear.  Weber  lateralized  to  the  left  (good)  ear.  Rinne  in- 
finite negative  on  right  side.  Vestibular  apparatus :  Marked  ny- 
stagmus to  the  right,  less  marked  to  the  left ;  there  was  also  distinct 
nystagmus  to  the  left  on  looking  up.  Pointing  test  normal.  No 
Rombergism.  On  cold  syringing  of  the  right  ear  there  was  no  in- 
crease in  the  nystagmus  to  the  left.  Galvanic  reaction :  With  the 
positive  pde  applied  to  the  right  ear  it  required  14  ma.  to  make  the 
patient  fall  to  the  right.  The  same,  however,  prevailed  on  the  left 
side.  There  was  no  facial  paralysis  and  the  patient  could  appreciate 
salt  on  the  anterior  part  of  the  tongue  on  both  sides. 

X-ray  examination :  This  appeared  to  show  that  the  internal 
auditory  meatus  was  larger  on  the  affected  than  on  the  normal  side. 

Operation  by  a  general  surgeon.  The  tumor,  however,  was  not 
reached,  even  with  the  finger. 

Postmortem :  Tumor  the  size  of  a  large  walnut  in  the  cere- 
bellopontine angle  on  the  right  side. 

Examination  of  right  ear :  The  growth  has  eroded  the  bone 
above  and  in  front  of  the  cochlea  (Figs.  94  and  97).  The  lamellar 
bone  has  yielded  much  more  easily  to  erosion  than  the  cartilage  bone. 
Tumor  tissue  intervenes  between  the  internal  carotid  artery  and  the 
cochlear  capsule  (Fig.  97).  The  new  growth  indeed  comes  right 
up  to  the  carotid  canal.  The  tumor  appears  rather  to  have  compressed 
the  cochlear  nerve  than  to  have  infiltrated  it  (Fig.  95).  The  basal 
coil  of  the  cochlea  shows  both  scala  tympani  and  vestibuli  full  of 
fibrinous  exudate  (Figs.  95  and  96).  Reissner's  membrane  is  bulged 
upwards.  Corti's  organ  is  not  well  formed  in  the  lower  part  of  the  ba- 
sal coil.  The  cochlear  ganglion  cells  appear  to  be  shrunken.  The 
utricle  and  saccule  are  dilated  (Fig.  94)  but  the  neuroepithelium  is 
normal.  In  the  perilymph  space  of  the  vestibule,  between  the  saccule 
and  the  oval  window,  granular  fibrinous  material  is  present  (Fig.  94). 
The  canals  show  exudate  in  both  endo-  and  peri-'lymph  spaces,  but 
the  cristse  and  cupulse  are  normal.  The  internal  meatus  is  enormously 
enlarged  by  the  tumor  (Figs,  94  and  97).  The  whole  anterior 
wall  of  the  internal  meatus  has  been  eroded  and  the  dural  lining  is 
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present  only  in  the  fundus.  The  tumor  tissue  invades  the  saccus 
endolymphaticus.  This  may  account  for  the  dilated  condition  of  the 
utricle  and  saccule. 

Remarks. — In  this  case  the  condition  of  the  labyrinth  differed 
from  that  seen  in  Cases  1  and  2.  There  was  no  new  connective 
tissue  or  bone  formation.  Although  deafness  in  the  affected  ear 
had  been  present  for  six  years  it  is  possible  that  Case  3  was  of  com- 
paratively short  duration  when  contrasted  with  Cases  1  and  2.  If 
this  is  so  we  may  look  on  the  fibrinous  exudate  as  the  early  stage 
of  "choked  labyrinth,"  while  the  formation  of  new  connective  tissue 
and  bone  represents  the  late  stage.  In  all  three  cases  there  was 
definite  evidence  of  degeneration  of  the!  nervous  structures  of  the 
cochlea,  whereas  the  vestibular  end  organs  were  comparatively  well 
formed. 


LANTERN   DEMONSTRATION    OF   THE   NORMAL 
HISTOLOGY  OF  THE  INTERNAL  EAR. 

By  G.   E.   SHAMBAUGH,   M.   D.,   Chicago,   Illinois. 

Dr.  Shambaugh,  in  introducing  the  lantern  demonstration,  made 
the  following  statements : 

He  wished  first  of  all  to  emphasize  the  importance  of  an  intel- 
ligent appreciation  of  the  histology  of  the  internal  ear.  The  reactions 
in  the  labyrinth  which  lead  to  stimulation  of  the  several  end  organs 
are  physical  reactions.  This  is  quite  different  from  the  chemical 
reactions,  for  example  in  the  retina.  The  fact  that  these  are  physical 
reactions  makes  it  possible  for  us  to  analyze  what  takes  place  when 
these  end  organs  are  stimulated.  Any  effort  to  analyze  the  physical 
reactions  leading  to  the  stimulation  of  the  end  organs  in  the  labyrinth 
must  take  into  consideration  first  of  all  the  structure  of  these  end 
organs.  In  order  to  utilize  intelligently  anatomical  knowledge  in  such 
a  study  it  is,  of  course,  important  that  this  knowledge  should  be  as 
complete  and  accurate  as  possible.  An  adequate  appreciation  of  the 
anatomy  of  the  internal  ear  is  not  obtained  from  descriptions  in  text- 
books or  from  a  study  of  drawings,  or  even  by  the  study  of  a  few 
histological  sections,  no  matter  how  accurately  these  sections  may 
have  been  made.  This  appreciation  of  the  structure  of  these  compli- 
cated end  organs  must  be  acquired  exactly  as  the  pathologist  acquires 
a  workable  knowledge  of  the  structure  of  tumors,  that  is,  from  the 
examination  of  a  large  series  of  preparations. 

There  has  always  been  a  temptation  to  demonstrate  these  phys- 
ical reactions  in  the  labyrinth  by  the  construction  of  models.  Ewald 
constructs  a  rubber  model  of  the  membrana  basilaria;  Hardesty  a 
model  of  the  membrana  tectoria ;  efforts  to  reconstruct  the  mechanism 
of  the  semi-circular  canals  has  frequently  been  undertaken.  To  any- 
one who  has  worked  enough  with  the  delicate,  complicated  mechan- 
isms found  in  the  internal  ear,  the  construction  of  models  makes 
very  little  appeal  since  it  is  quite  apparent  that  this  complicated 
mechanism  is  entirely  too  elusive  to  permit  of  any  reasonable  con- 
clusions to  be  drawn  from  the  construction  of  models  which  can 
bear  only  the  faintest  gross  resemblance  to  the  actual  structures. 

The  problem  of  studying  the  physiology  of  the  labyrinthine 
end  organs  has  also  been  undertaken  by  operations  upon  the  labyrinth 
in  lower  animals.    Most  of  these  operations  must  fail  to  give  us  any 
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reliable  conclusions.  This  is  particularly  true  where  the  operation 
undertakes  to  amputate  a  part  of  the  internal  ear,  as  for  example  this 
or  that  semi-circular  canal.  Any  operation  opening  the  labyrinth, 
as  the  mastoid  surgeons  have  frequently  observed,  permits  the  fluids 
of  the  labyrinth  to  escape  and  results  in  the  collapse  of  the  delicate 
mechanism  suspended  in  the  internal  ear,  w^ith  the  result  that  there 
is  a  total  and  permanent  destruction  of  function.  There  is  one  ani- 
mal experiment  which  is  free  from  these  criticisms  and  this  is  the 
classical  Ewald  experiment  in  which  he  files  throug'h  the  bony 
capsule,  but  does  not  disturb  the  membrane  lining  the  bony 
spaces.  Here,  by  compression  :and  suction,  one  is  able  to  produce 
movement  in  the  endolymph  and  study  the  results.  This  same  ex- 
periment we  carry  out  in  man  in  the  classical  fistula  cases.  I  feel, 
therefore,  that  efforts  to  analyze  the  physical  reactions  in  the  laby- 
rinth which  lead  to  the  stimlilation  of  the  several  end  organs,  in  other 
words,  to  solve  the  mystery  of  the  physiology  of  the  internal  ear. 
must  begin  first  of  all  with  as  complete  and  accurate  a  first-hand 
knowledge  of  the  structure  of  the  end  organs  in  the  labyrinth  as 
possible,  and  second,  to  draw  conclusions  regarding  function  largely 
from  such  experiments  as  we  can  conduct  upon  the  human  ear. 
Fortunately,  there  are  a  number  of  ways  by  which  experiments  can 
be  conducted  without  any  risk  of  injury  to  the  individual.  These 
include  the  fistula  tests  already  referred  to,  stimulation  by  caloric 
reactions,  the  rotation  tests,  and  galvanism. 

In  the  same  way  our  conclusions  regarding  the  physiology  of 
hearing  are  mainly  reached  from  the  study  of  the  end  organ  in  the 
cochlea,  the  organ  of  Corti,  and  the  functional  testing  of  hearing 
by  various  methods. 

Demonstration  of  Lantern  Slides 

made  from  micro-photographs  of  the  crista  ampullaris,  the  macula 
acustica  and  the  organ  of  Corti. 

It  was  pointed  out  that  these  three  types  of  end  organs,  which 
at  first  glance  appear  so  dissimilar  structurally,  resemble  each  other 
closely.  In  each  the  important  physiological  element  is  the  hair  bear- 
ing cell ;  in  each  end  organ  there  is  superimposed  above  the  hair  cell 
a  peculiar  structure,  the  membrana  tectoria  in  the  organ  of  Corti,  the 
otolith  membrane  in  the  macula  acustica,  and  the  cupola  in  the  crista 
ampullaris.  There  is  a  further  analogy  between  the  end  organs  in 
that  the  relation  between  the  hair  cells  and  the  superimposed  struct- 
ures are  exactly  the  same  in  each  end  organ.     The  hairs  are  in  con- 
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tact  with  and  adherent  to  this  structure.  This  relationship  in  the 
organ  of  Corti  was  first  demonstrated  by  me  and  has  since  been  veri- 
fied by  other  observers.  It  has  a  very  important  bearing  upon  the 
conchisions  of  the  possible  reactions  which  result  in  sound  percep- 
tion. 

Dr.  Shambaugh  also  pointed  out  that  in  each  one  of  the  three 
types  of  end  organs,  the  stimulation  of  the  hair  cells  is  the  result  of 
some  inter-action  between  the  superimposed  membranes  and  thj 
projecting  hairs  and  that  in  two  of  these  end  organs  at  least,  the 
macula  acustica  and  crista  ampullaris,  this  reaction  can  only  be  due 
to  a  movement  of  the  superimposed  structure,  otolith  membrane  and 
cupola.  It  seems  logical,  therefore,  that  in  the  third  type  of  end 
organ,  the  organ  of  Corti,  it  would  be  the  membrana  tectoria  which 
is  stimulated  by  the  sound  waves  and  in  moving  brings  about  the 
inter-action  between  the  hair  cells  and  the  tectorial  membrane  which 
constitutes  the  normal  stimulation  for  the  hair  cells. 

DISCUSSION. 

Dr.  E.  B.  Dench,  New  York:  I  am  not  able  to  discuss  Dr.  Sham- 
baugh's  views.  I  think  his  theorj^  is  correct,  but  I  do  not  know.  I  am 
equally  at  a  loss  in  discussing  Dr.  Eraser's  paper,  but  there  are  a  num- 
ber of  practical  points  in  which  these  laboratory  studies  give  help  to 
the  clinician.  One  point  is  the  depth  of  the  cellular  structure  of  the 
hypotympanic  space.  It  would  appear  that  one  can  go  down  to  the 
jugular  bone  if  necessar3^  without  causing  injury.  Another  point  is  the 
possibility  of  meningitis  from  the  removal  of  granulation  of  the  middle 
ear.  I  have  made  it  a  rule  that  no  such  removal  is  done  at  the  out 
patient  department  but  that  patients  come  into  the  hospital  for  this 
simple  operation.  Another  point  is  one  slide  shows  complete  obliteration 
of  the  tympanic  cavity  from  granulations.  I  have  seen  a  case  of  ex- 
ostosis of  the  semicircular  canals  as  the  result  of  this  development  of 
tissue.  In  regard  to  tuberculosis,  we  do  not  get  so  many  cases  here. 
In  one  case  which  was  apparently  hopeless,  there  was  a  suppurating  ear 
on  both  sides  with  sequestra  in  each  labyrinth.  Operation  was  difficult 
on  account  of  the  facial  nerve.  It  was  exposed  at  operation,  but  the 
boy  made  a  complete  recovery.  It  shows  that  one  can  operate  in  ap- 
parently hopeless  cases.  The  fracture  cases  are  very  interesting.  We 
see  many  of  them  in  New  York.  We  had  one  case  of  fracture  of  the 
temporal  bone,  the  mastoid  was  full  of  blood  which  became  infected. 
There  was  facial  paralysis.  We  did  a  very  complete  operation,  but  the 
paralysis  did  not  clear  up.  I  think  the  most  valuable  suggestion  is  that 
of  choked  labyrinth.  That  did  not  occur  to  me  before,  and  would  explain 
vestibular  reactions  in  tumor  cases.  With  reference  to  neoplasma 
complicating  suppurative  otitis,  I  reported  a  case  15  years  ago  of  a  man 
who  had  had  radical  operation.  He  became  very  deaf,  and  two  years 
later  died,  we  thought  from  meningitis,  but  at  autopsy  a  large  fibroma, 
blocking  the  auditory  nerve,  was  found.  In  cases  where  there  are 
labyrinthine  symptoms,  complicating  otitis  media,  we  may  suspect 
neoplasm. 

Dr.  G.  W.  MarKenzie,  Philadelphia:  These  two  papers  form  a  post 
graduate  course  in  otology.  I  will  confine  my  discussion  to  fracture  of 
the  base.  Bezold.  in  a  stud}^  of  2000  cases  pointed  out  that  25  per  cent,  of 
them  had  involvement  of  one  or  both  temporal  bones.     They  most  com- 
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monly  arise  from  a  blow  on  the  vertex.  The  fracture  lines  are  parallel 
with  the  superior  portion  of  the  pyramid.  There  are  two  kinds  :  The 
first  involving  the  pyramid  and  the  second  the  middle  ear,  and  the  pyr- 
amid escapes.  In  the  first  we  see  cerebrospinal  fluid  with  blood  and  in 
the  second  blood  without  spinal  fluid.  The  second  type  shows  more  of 
a  crack  without  overriding  edges.  In  the  first  type  the  dura  is  lacerated, 
the  pus  passess  back  through  the  crack  and  causes  meningitis.  There 
is  complete  deafness,  and  the  patient  has  vertigo  with  nystagmus.  There 
is  facial  paralysis  caused  by  the  over  riding  of  fragments  and  pressure 
on  the  facial  nerve.  Such  cases  call  for  immediate  operation,  but  if 
there  is  no  spinal  fluid  with  the  blood  the  cases  can  wait  a  little  while. 
If  the  fracture  involves  the  tympanic  cavity  the  pus  passes  back,  the 
tonsils  become  swollen  and  red,  there  is  peritonsillar  abscess  and  the 
patient  subsequently  develops  a  suppurative  leptomeningitis.  Every  one 
of  these  cases  should  be  carefully  examined  in  regard  to  the  functional 
tests  by  a  competent  otologist. 

Dr.  M.  A.  Goldstein,  St.  Louis  :  Ten  years  ago  I  demonstrated  to 
the  American  Otological  Society  topographical  lesions  of  the  middle 
ear  and  labyrinth.  The  comment  was  that  it  was  wonderful.  There 
was  nothing  wonderful  about  it.  The  work  had  been  done  by  the  Vienna 
school  for  years.  Dr.  White's  work  is  not  wonderful;  Dr.  Shambaugh's 
work  is  not  wonderful.  The  thing  that  is  wonderful  is  the  genius  for 
patient  detailed  investigation  and  observation,  which  we  in  America 
almost  entirely  lack.  We  are  essentially  clinicians,  not  scientific  inves- 
tigators. These  demonstrations  sound  a  note  of  warning  to  us,  how- 
ever. If  we  are  to  keep  abreast  of  the  rest  of  the  world  it  must  be  along 
these  lines.  Dr.  Fraser  has  in  the  palm  of  his  hand  the  whole  subject 
of  the  microscopic  anatomy  of  the  ear.  The  rest  is  like  an  open  book 
to  him.  In  our  post  graduate  courses  we  must  offer  just  such  work 
as  this.  We  have  to  teach  students,  but  we  must  learn  first  ourselves. 
We  must  have  just  such  a  classical  basis  for  our  teaching  as  this  work 
which  has  been  presented  today. 

Dr.  T.  J.  Harris,  N.  Y.  City:  I  have  no  ability  to  speak  on  the  technical 
side  of  this  work  which  has  been  so  excellently  put  forward  by  our  guest 
from  Scotland.  I  want  to  carrj-  on  the  line  of  thought  that  Dr.  Gold- 
stein has  so  forcibly  put  before  us.  To  make  a  practical  illustration,  we 
touched  on  this  matter  in  New  York  at  our  meeting  the  other  evening, 
and  It  was  the  general  feeling  that  the  time  has  come  when  our  Society 
should  begin  to  do  something  itself.  We  are  all  proud  of  what  the 
Trilogical  has  accomplished  with  its  membership.  We  have  a  list  of 
350  members  and  our  work  represents  what  has  been  done  the  past  25 
years  in  this  country,  and,  yet,  as  Dr.  Goldstein  has  pointed  out,  so  far 
as  research  work  is  concerned  we  have  accomplished  nothing  in  that 
line.  It  is  my  belief  that  we  are  capable  of  doing  that  sort  of  work 
here.  We  do  not  have  to  look  to  Germany  and  Austria  for  help.  Great 
Britain  and  America  have  the  brains  and  there  is  no  reason  why  we  can- 
not do  it.  The  younger  men  have  the  time  to  do  research  work.  Dr. 
Fraser  has  imade  a  plea  for  international  study  of  otosclerosis.  Dr. 
Pierce  will  make  a  plea  along  this  same  line,  and  I  feel  that  to  make 
plans  for  undertaking  research  work  is  a  very  necessary  matter.  We 
have  access  to  $20,000,  not  enough  to  support  a  scholarship,  but  I  sub- 
mit that  a  united  effort  be  begun  now,  to  formulate  a  plan  to  complete 
the  necessary  funds  for  such  a  fellowship,  and  I  think  this  plan  would 
meet  with  a  hearty  response  from  the  Society'.  I  make  a  motion  then 
that  this  subject  of  how  to  raise  the  necessary  funds  from  this  Society 
and  from  the  Trilogical,  for  the  support  of  one  or  more  of  its  members 
who  shall  do  such  work  as  we  have  in  mind,  be  referred  to  our  council 
to  report  to  the  society  in  regard  to  the  subject. 

Dr.  Dench:      Will  Dr.   Harris  word   that  motion. 
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Dr.  Harris:  The  motion  is  this  :  "A  scope  and  plan,  in  regard  to  the 
best  means  to  form  and  finance  research  work  in  oto-laryngology  and 
otology  of  the  inner  ear,  shall  be  referred  to  the  Council  for  considera- 
tion, to  report  to  the  Society  at  the  next  annual  meeting." 

Dr.  Dench:  The  recommendations  must  be  very  definitely  worded 
or  we  shall  have  hundreds  of  men  making  sections  of  the  tonsils  and 
the  work  will  be  wasted  on  relatively  unimportant  subjects.  The  word- 
ing should  refer  particular   to   otology. 

Dr.  Harris  said:     I  accept  that  suggestion. 

The   motion,   as   amended,   was   then  seconded   and    carried. 

Dr.  Wm.  H.  Haskin,  New  York  City  :  I  would  like  to  say  a  word 
about  Dr.  Eraser's  work.  He  has  given  us  a  marvellous  entertainment 
and  has  come  over  here  with  a  very  complete  equipment  of  slides  and 
microscopic  pictures  for  projection  and  a  complete  series  of  photo- 
graphs. He  has  brought  a  duplicate  set  of  all  these,  which  he  wants 
to  leave  with  us  in  this  country.  The  question  is  where  shall  he  leave 
them?  A  plan  has  been  made  to  have  these  slides  reproduced,  so  that 
everyone  can  have  a  set,  and  if  a  sufficient  nuimber  of  men  order  them 
we  can  reproduce  them  at  the  cost  of  50c  a  slide.  I  have  undertaken  to 
see  that  they  are  reproduced  with  exactness.  The  originals  can  be  sent 
to  any  selected  institution.  Dr.  Fraser  does  not  want  the  proceeds  but 
wishes  that  the  money  may  go  to  any  fund  started  for  research  purposes 
along  this  line.  I  think  that  this  is  a  most  generous  and  helpful  contri- 
bution to  otology. 

Dr.  E.  B.  Dench:  Many  of  us  know  of  Dr.  Eraser's  intention,  and 
I  suggest  that  a  committee  be  formed  from  this  Society  and  from  the 
Otological  Society  to  consider  the  best  means  of  disposal  of  these  pic- 
tures. We  want  them  available  to  as  many  men  as  possible  for  purposes 
of  study.    I  move  that  the  Chair  appoint  such  a  committee. 

This  was  seconded  and   carried. 

A  similar  suggestion  was  made  as  regards  the  slides  shown  by  Dr. 
Shambaugh,  but  Dr.  Shambaugh  said  he  would  have  to  consider  the 
matter  further. 

A  rising  vote  of  thanks  was  then  given  for  Dr.  Eraser's  presentation 
of  the  slides. 


PRESENTATION  OF  INSTRUMENTS. 

Dr.  Edward  B.  Dench  presented  a  model,  devised  and  con- 
structed by  Mr.  G.  Wilkinson,  of  Sheffield,  England,  which  had 
been  exhibited  at  the  International  Otological  Congress  in  Paris,  and 
represents  the  basilar  membrane  of  the  ear.  The  cochlea  is  supposed 
to  be  unrolled,  and  the  stapes  and  oval  window  to  be  at  one  end,  with 
the  helicotrema  at  the  other.  The  membrane  is  represented  by  strips 
of  phosphor  bronze  ribbon  of  different  lengths,  representing  different 
dbrations,  the  shorter  bands  of  ribbon  being  the  notes  of  higher 
pitch.  The  little  box  in  which  the  model  is  enclosed  is  filled  with 
water,  representing  the  scal?e.  A  powder  of  blue  enamel  is  lying 
on  the  top  of  the  ribbon  bands.  When  a  fork  of  higher  pitch  is 
struck  the  vibrations  of  the  ribbon  causes  the  powder  to  collect,  over 
the  shorter  fibers,  while  forks  of  the  lower  pitch  shake  the  enamel 
powder  to  the  other  end  where  the  longer  fibers,  are  located.  This  is 
supposed  to  simulate  the  mechanism  of  the  membrane  basilaris  when 
actuated  by  sound   vibratiolfs. 

In  the  model  the  length  of  the  strips  have  been  worked  out  by  a 
precise  mathematical  formula  and  the  particular  fibres  in  the  model 
respond  with  fair  accuracy  to  the  forks  of  corresponding  pitch.  Al- 
though, as  the  author  explains  in  his  paper  presented  at  the  10th 
International  Otological  Congress,  this  response  is  not  exact — due 
probably  to  errors  of  experiment.  For  the  full  report  of  Mr.  Wilk- 
inson's valuable  contribution  so  imperfectly  presented,  the  readers 
are  referred  to  the  "Transactions  of  the  10th  International  Otological 
Congress,"  Paris,  1922,  where  Mr.  Wilkinson's  paper  appears  in 
full  and  the  complex  mathematical  data  are  fully  worked  out. 

The  model  was  demonstrated  to  a  large  number  of  members 
who  all  took  great  interest  in  Mr.  Wilkinson's  valuable  contribution 
and  expressed  their  admiration  of  the  work  which  he  had  done. 


A  STUDY  OF  THE  MECHANICAL  AND  CHEMICAL 
PROPERTIES  OF  THE  SAND  SPUR  FROM  THE 
STANDPOINT  OF  THE  ENDOSCOPIST  AND  SOME 
OBSERVATIONS  ON  ITS  CLINICAL  MANIFESTATIONS 
IN  THE  LARYNX.* 

By  H.   MARSHALL  TAYLOR,   M.   D.,  Jacksonville,   Fla. 

The  marvelous  development  of  the  science  of  endoscopy  has 
been  due  to  the  fact  that  its  different  phases  have  been  so  closely 
studied.  In  recent  years  investigators  have  endowed  this  branch  of 
surgery  with  pathological  observations  which  accentuate  the  im- 
portance of  the  specificity  of  certain  types  of  foreign  bodies  in  the 
passages.  Jackson's  investigation  of  the  peanut  as  the  etiological 
factor  in  the  production  of  a  syndrome  to  which  he  has  given  the 
term  of  Arachidic  Bronchitis  stands  out  prominently  in  this  phase 
of  bronchoscopy.  Such  research  is  conclusive  evidence  that  the 
study  of  a  series  of  foreign  bodies  of  the  same  type  and  physical 
characteristics  in  the  air  passages  will  aid  the  endoscopist  in  arriving 
at  some  valuable  conclusions  relative  to  them. 

The  purpose  of  this  paper  is  to  discuss  the  sand  spur  as  a  foreign 
body  in  the  larynx.  It  is  an  interesting  fact,  as  shown  by  the 
literature,  that  the  sand  spur  infrequently  runs  "that  gauntlet  con- 
sisting of  the  epiglottis,  upper  laryngeal  orifice,  ventricular  bands, 
vocal  cords,  and  bechic  blast"  to  become  a  foreign  body  in  the  lung. 
In  my  experience  this  has  been  true,  and  as  a  result  of  this  fact  my 
observation  will  be  confined  to  the  reaction  of  the  laryngeal  tissues 
to  this  type  of  foreign  body.  When  considered  from  the  point  of 
frequency  as  an  intruder  in  the  air  passages  a  survey  of  the  literature 
reveals  relatively  few  references  to  it  aside  from  merely  reporting 
its  extraction  and  perhaps  localization. 

In  my  experience  with  the  sand  spur  as  a  foreign  body  some 
facts  were  observed  which  aroused  sufficient  interest  to  stimulate 
some  definite  study  as  to  the  chemistry  and  mechanical  properties 
of  this  noxious  weed.  When  one  considers  the  fact  that  there  have 
been  reported  in  the  literature  eighty-five  cases  in  which  the  sand 
spur  has  occured  as  a  foreign  body,  it  would  appear  that  some 
investigation  as  to  its  inherent  and  mechanical  properties  would  be 
justified. 

•Candidate's  Thesis  Recommended  for  Publication  bv  the  I'^ouncil. 
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To  Linnaues  belongs  the  credit  of  naming  the  plant  as  it  is  known 
to  botanists  today.  The  species  which  I  have  seen  as  a  foreign  body- 
in  the  air  passages  is  the  Cenchrus  tribuloides,    (Fig.   1),  which  is 


Fig.   1.     Cenchrus  tribuloides  L.   x   1-3.    (After  Younlcen  and  LaWall). 

commonly  known  as  sand  spur,  sand  bur  or  cockspur.  It  is  an  annual 
weed  belonging  to  the  family  Graminae.  It  is  widely  distributed, 
occuring  from  Ontario  and  Maine  to  Florida,  westward  to  Minnesota 
and  south  to  Coloradal  and  Texas.  In  the  far  south  near  the  coast 
it  is  a  very  common  plant  and  may  be  found  almost  anywhere,  on 
lawns,  in  cultivated  fields  and  waste  places.  This  grass  thrives  in 
sandy  soils,  and  since  it  roots  at  the  nodes  or  joints  it  frequently 
forms  dense  mats.  The  fruits  of  this  grass  are  spiny  burs,  and  it  is 
to  these  that  the  endoscopist  who  resides  in  a  section  of  country  where 
this  plant  is  indigenous  and  abundant  has  his  attention  frequently 
called. 
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It  is  a  fact  recognized  by  those  who  have  carelessly  handled  this 
troublesome  weed  that  the  trauma  or  wounds  caused  by  the  spines  of 
the  involucre  of  the  Cenchi^us  tribuloides  are  usually  painful  and 
long  continued.  Observing  persons  familiar  with  the  sand  spur 
state  that  the  wounds  from  the  younger  spines  are  more  painful  than 
the  injury  from  the  spines  which  have  reached  the  stage  of  maturity. 
Personal  experience  with  the  sand  spur  before  studying  it  from  the 
standpoint  of  a  foreign  body  in  the  air  passage  led  me  to  believe  that 
there  was  some  irritating*  principle  about  the  spines  of  the  Cenchrus 
tribuloides  that  other  spines  did  not  possess.  After  encountering  it 
a  number  of  times  as  a  foreigni  body  in  the  larynx  and  observing  a 
similar  and  very  definite  characteristic  type  of  inflammation  in  each 
case,  I  was  prompted  to  undertake  an  investigation  of  the  minute 
histology  and  chemistry  of  the  sand  spur  with  the  idea  of  determining 
the  cause  of  the  clinical  manifestations. 

A  review  of  the  literature  on  Cenchrus  tribuloides  was  therefore 
undertaken.  Apparently  no  work  was  published  on  the  histology 
of  these  plants  until  1892,  when  Gayle  published  in  the  Botanical 
Index  a  brief  article  in  which  he  describes  and  illustrates  the  lower 
portions  of  the  spines  of  the  fruit.  He  states  that  "the  spines  are 
barbed,  that  each  barb  has  within  it  a  cavity  terminating,  in  the 
direction  of  the  point,  in  a  narrow  tube  which  is  filled  with  a  substance 
having  a  light  purple  color."  He  adds  thai}  in  all  probability  this 
substance,  which  is  of  a  highly  irritating  nature,  may  be  assumed 
to  be  the  direct  cause  of  the  inflammation  of  the  wound. 

To  ascertain  whether  there  is  any  toxic  principle  in  the  substance 
which  has  a  light  purple  color  described  by  Gayle,  and  to  determine 
the  cause  of  this  definite  type  of  inflammation,  an  exhaustive  study 
of  the  plant  under  discussion  was  deemed  essential.  At  the  request 
of  the  author.  Dr.  Charles  H.  LaWall  and  Dr.  Heber  W.  Youngken 
of  the  Philadelphia  College  of  Pharmacy  and  Science  consented  to 
undertake  the  investigation  of  the  sand  spur.  At  their  request  two 
pounds  of  sand  spurs  were  gathered  and  submitted  to  them.  (For 
the  information  on  the  anatomical  and  microchemic  part  of  this  work, 
we  are  indebted  to  Dr.  Youngken,  while  Dr.  LaWall  investigated  the 
chemistry  of  the  mature  burs  with  contained  fruits. 

While  the  histology  of  the  sand  spur  may  be  principally  of 
academic  interest,  it  has  its  important  bearing  clinically  when  studied 
in  the  role  of  a  foreign  body  in  the  air  passages,  and  it  is  worth 
while  here  to  call  attention  to  certain  facts  pertaining  to  its  minute 
anatomy. 


THE  SAND  SPUR. 


213 


Dr.  Youngken  states  the  burs  of  the  Cenchrus  tribuloides  present 
a  somewhat  rounded  polygonal  outline  when  observed  on  transverse 
sections  and  exhibit  numerous  out-growths  in  the  form  of  long 
attenuated  spines.     (Fig.  2) 
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Fig.  2.     Burs  of  Cenchrus  tribuloides  L.   (After  Younken  and  LaWall) 

The  spines  originate  early  in  the  development  of  the  bur  as  out- 
growths of  its  tissues.  In  their  young  condition  they  are  often 
purplish-red  or  bluish  but  gradually  lose  their  color  and  become 
yellowish-brown.  They  are  for  the  most  part  flattened  and  conical 
in  shape,  with  sharp  attenuated  distal  ends.  They  are  clothed  with 
hairs  (Fig  3h)  in  their  proximate  third  and  exhibit  sharp  recurved 
barbs  for  the  remainder  of  their  length.  The  barbs  readily  break  at 
their  tips  when  pressure  is  applied  to  them.  (Each  spine  shows  an 
outer  epidermis  which  consists  of  long  and  short  cells.  The  purplish- 
red  to  blue  color  of  the  parts  of  the  younger  spines  is  found  to  be  due 
to  anthocyanins  present  in  the  cell  sap  of  certain  epidermal  cells, 
fibers  and  barbs. 

The  surface  and  longitudinal  sections  of  the  younger  spines 
show  purple  and  blue  cell  sap.  These  elements  were  examined 
microchemically  by  Dr.  Youngken,  and  the  substance  of  his  report 
is  as  follows : 
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When  thin  sections  were  placed  in  a  ten  per  cent,  alcoholic 
solution  of  ferric  chloride  the  originally  purple  or  blue  cell  sap  became 
red  in  about  one  minute.  When  concentrated  hydrochloric  acid  was 
added  the  color  disappeared  in;  a  short  time.  When  other  similar 
sections  with  cell  sap  originally  purple  to  blue  were  mounted  in  a 
1 :  5  solution  of  silver  nitrate,  the  purple  and  blue  contents  became 
black.  These  tests  show  that  formates  may  be  present  in  certain  cells 
of  the  epidermis,  as  well  as  in  a  number  of  sclerenchyma  fibers  and 
barbs  of  the  younger  spines.  (Dr.  Youngken  further  states  that  the 
surfaces  and  longitudinal  sections  of  mature  spines  show  the  elements 
to  be  entirely  devoid  of  the  purple  and  blue  cell  sap  contents  noted  in 
the  case  of  younger  spines. 

Dr.  LaWall  after  examining  the  mature  sand  spurs  pulverized 
in  an  iron  mill  to  a  fineness  of  a  No.  60  powder  states  that  after  they 
reached  the  stage  of  maturity  they  are  not  actually  toxic. 

For  a  further  analysis  Dr.  Youngken  placed  the  burs  in  a  weak 
alkaline  solution  for  several  hours  and  subsequently  examined  their 
spines  microscopically.  He  reported  that  the  epidermis  appeared 
broken  and  the  sharp-pointed  sclerencheyma  fibers  more  or  less  de- 
tached. 

The  author  regards  himself  as  fortunate  in  having  had  a  suffici- 
ently broad  experience  with  the  sand  spur  in  the  larynx  to  be  able 
to  compare  its  direct  effects  on  the  laryngeal  tissues  with  that  of  other 
foreign  bodies  of  different  physical  characteristics. 

The  endoscopic  picture  of  those  cases  in  which  the  foreign  body 
had  been  in  the  larynx  for  more  than  twenty-four  hours  and  the 
prolonged  hoarseness  after  removal  were  the  two  factors  which  led 
me  to  endeavor  to  isolate  some  inherent  property  in  the  sand  spur  and 
suggested  the  study  of  its  mechanical  efifect. 

An  analytical  survey  of  ten  cases  in  children  in  which  the  sand 
spur  had  been  in  the  larynx  for  more  than  twenty-four  hours 
presented  a  concrete  picture  in  many  respects  resembling  laryngeal 
diphtheria.  The  children  were  more  or  less  prostrated  and  gave 
evidence  of  a  toxemia  which  was  manifested  by  a  temperature  vary- 
ing from  100°  F.  to  102°  F.,  by  a  pulse  ranging  from  100  to  140  and 
by  a  mild  cervical  adenitis.  A  marked  hoarseness  and  increasing 
dyspnea  were  prominent  symptoms  and  in  some  cases  a  varying 
amount  of  cyanosis  was  observed.  Direct  laryngoscopy  showed  a 
dirty  grayish  exudate  elevated  above  the  surrounding  mucous  mem- 
brane and  the  neighboring  area  to  be  inflamed  and  sometimes 
edematous.     In  a  number  of  cases  the  foreign  body  was  recognized 
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with  considerable  difficulty  because  it  was  obscured  by  this  thick 
grayish  membrane.  Cultures  taken  from  the  exudate  in  no  instance 
revealed  more  than  a  mixed  infection. 

Second  in  importance  to  this  clinical  picture  was  the  marked  and 
prolonged  hoarseness  which  persisted  for  weeks  after  the  foreign 
body  was  removed.  In  two  of  my  cases  six  weeks  after  removal 
there  was  a  marked  difficulty  of  phonation  and  such  degree  of  hoarse- 
ness as  might  be  associated  with  a  laryngeal  neoplasm. 
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Fig.  3.  A.  Spine  of  Cenchrus  tribuloides  L.  showing-  barbs  (b)  below  and 
unicellular  hairs  (h)  above.  B.  Portions  of  epidermis  of  spine  showing 
insertion  of  hair  (h)  between  epidermal  cells  (e).  C.  Barb  enlarged. 
(After  Youngken  and  LaWall.) 

After  observing  this  syndrome  in  my  earlier  cases  I  perused  the 
literature  on  the  subject  in  search  of  an  explanation.  A  careful  study 
showed  no  evidence  of  any  kind  in  its  history  prior  to  the  study 
recently  completed  by  Dr.  Youngken  and  Dr.  LaWall. 

Without  some  consideration  of  its  minute  structure  one  can 
hardly  appreciate  the  amount  of  trauma  to  which  the  laryngeal  mucosa 
is  subjected  when  the  sand  spur  with  its  thirty  to  forty  spines  with 
their  retrorse  barbs,  as  illustrated  in   (Fig.  3),  becom^  jammed  in 


216  H.    MARSHALL.    TAYLOR. 

the  glottis.  With  the  penetration  and  traumatization  of  the  epith- 
ehum,  the  resistance  of  the  tissues  is  lowered,  subjecting  these 
numerous  wounds  to  invasion  by  pyogenic  and  other  bacteria.  In 
addition  to  the  laceration  of  the  tissues  and  the  microbic  invasion, 
can  also  be  added  the  irritation  by  the  formates  which  occur  in  the 
lumen  of  the  barbs  of  the  younger  spines,  and  which  may  be  injected 
into  the  wounds  upon  fracture  of  the  sharp  brittle  tips  of  these 
structures.  Dr.  Youngken  also  calls  attention  to  another  factor  in 
the  production  of  this  inflammatory  process  due  to  the  sharp  scleren- 
chyma  fiber  becoming  loosened  and  detached  in  the  flesh  fluids. 

The  prolonged  hoarseness  which  in  some  of  my  cases  persisted 
more  than  six  weeks  after  the  foreign  body  was  removed  can  be 
accounted  for  by  the  fact  that  these  retrorse  barbs,  as  shown  in 
(Fig.  3),  are  broken  off  when  the  main  spine  is  removed  and  remain 
in  the  laryngeal  mucosa  for  an  indefinite  time.  I  examined  several 
of  these  spines  from  the  sand  spurs  which  I  had  removed  from  the 
larynges  and  discovered  that  these  small  barbs  were  missing,  evidently 
having  been  left  in  the  laryngeal  mucosa. 

Conclusions 

I.  The  pronounced  and  prolonged  irritative  action  of  the 
sand  spur  to  human  tissue  can  be  explained  by  an  understanding  of 
its  mechanical  and  chemical  properties. 

II.  The  early  development  of  an  inflammatory  exudate  when 
the  sand  spur  is  lodged  in  the  larynx,  is  evidence  of  the  marked 
irritative  action  of  this  type  of  foreign  body. 

III.  The  appearance  of  the  larynx  in  which  the  sand  spur  has 
been  lodged  for  more  than  twenty-four  hours  presents  a  picture 
resembling  laryngeal  diphtheria. 

IV.  The  penetration  and  traumatization  of  the  epithelium  by  the 
numerous  spines  of  the  sand  spur  lowers  the  resistance  of  the 
tissues  and  permits  the  invasion  of  pyogenic  and  other  bacteria. 

V.  The  amount  of  reaction  of  the  tissues  is  increased  by  the 
formates  which  act  as  a  mechanical  and  toxi-chemical  irritant.  These 
formates  are  contained  in  the  younger  spines. 

VI.  The  prolonged  hoarseness  after  removal  can  be  attributed 
largely  to  the  fact  that  on  removing  the  main  portion  of  the  numerous 
spines  the  ixtrorse  barbs  are  broken  off  and  remain  in  the  tissues  of 
the  larynx. 
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DISCUSSION. 

Dr.  Chevalier  Jackson,  Philadelphia :  This  is  one  of  the  most  care- 
ful and  interesting  papers  I  have  heard  for  a  long  time,  not  only  for  its 
contents  but  for  the  methodical  way  in  which  the  investigation  was  carried 
out.  It  is  an  example  of  what  will  have  to  be  done  with  every  class  of 
foreign  body.  When  Dr.  Taylor  wrote  to  me,  1  asked  him  if  he  meant  the 
sand  burr  or  cockle  burr.  I  thought  it  was  the  same  thing,  but  it  is  totally 
different.  It  seems  analogous  in  many  ways  to  the  bee  sting.  It  has  a 
barb  which  is  left  in  the  wound,  and  there  is  a  chemical  as  well  as  mech- 
anical irritation.  It  used  to  be  said  that  the  bee  sting  irritation  was  due 
to  formic  acid.  I  don't  know  whether  that  is  correct  now.  I  would  like 
to  know  if  formates  become  formic  acid  when  they  reach  the  tissues 
Men  who  have  not  done  bronchoscopy  have  no  conception  of  its  problems. 
The  popular  idea  is  that  you  stick  a  tube  down,  find  the  object,  grab  it 
and  pull  it  up.  Perhaps  by  the  time  we  have  investigated  all  classes  of 
foreign  body  as  Dr.  Taylor  has  studied  the  sand  spur,  we  shall  have 
reached  a  much  greater  reduction  in  the  mortality  from  these  causes. 

Dr.  Wm.  B.  Chamberlin,  Cleveland,  O. :  I  wish  to  add  a  word  of  com- 
mendation to  this  painstaking  paper  of  Dr.  Taylor's.  He  presented  this 
subject  at  the  Section  meeting  of  the  A.  M.  A.  in  New  Orleans.  When  I 
saw  the  name  I  thought  a  mistake  had  been  made,  and  I  published  the 
word  in  the  program  as  "sand  burr."  I  was  humiliated  to  find  that  I  was 
wrong  and  I  apologized  to  Dr.  Taylor  for  the  error.  The  differentiation 
which  Dr.  Taylor  brings  out  between  sand  spur  irritation  and  diphtheria 
is  interesting.  The  exudate  makes  one  think  of  diphtheria.  Dr.  Jackson 
spoke  of  both  mg:hanical  and  chemical  irritation.  I  saw  such  a  condi- 
tion in  a  woman  who  had  placed  a  head  of  wheat  in  her  mouth  while  talk- 
ing. It  went  down  and  produced  a  deap  seated  abscess  at  the  base  of  the 
tongue.     I  think  these  barbs  might  cause  similar  irritation.     Anyone  who 
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has  tried  to  take  porcupine  quills  from  a  dog's  mouth  can  appreciate  this. 
In  regard  to  bee  stings,  Mr.  Root,  of  the  Department  of  Agriculture,  told 
me  the  irritant  was  formic  acid. 

Dr.  S.  Iglauer,  Cincinnati :  I  think  Dr.  Taylor  is  to  be  congrat- 
ulated on  the  thoroughness  of  this  paper.  Various  types  of  foreign  body 
are  connected  with  various  parts  of  the  country.  In  one  section  there  were 
17  cases  of  water  melon  seed  in  the  bronchus.  Dr.  Fraser  says  they  do  not 
have  the  peanut  problem  in  Scotland,  and  they  do  not  use  lye,  so  that 
they  don't  burn  the  esophagus.  These  sand  spurs  do  not  seem  to  get  past 
the  larynx.  If  they  reached  the  lung  they  might  set  up  abscess.  Marked 
reaction  occurs  in  the  larynx,  partly  from  mechanical,  partly  from  chem- 
ical irritation.  Formates,  which  are  allied  to  formic  acid,  are  found  in 
various  plants. 

Dr.  H.  M.  Taylor  (closing)  :  It  is  interesting  that  the  flora  of  a  locality 
has  definite  relation  to  foreign  body  lodgment.  In  regard  to  formates 
occurring  in  vegetable  matter.  The  horse  nettle  of  Australia  is  very  well 
known.  The  horses  sometimes  get  so  many  stings  that  they  die  of  them. 
I  have  endeavored  to  find  the  method  of  entrance  into  the  larynx.  In 
many  cases  the  children  get  the  spurs  into  their  feet.  In  pulling  them  out 
they  get  stung  and  put  the  finger  into  the  mouth  which  is  the  first  reaction. 
With  a  quick  inspiration  or  cry  the  spur  is  inhaled. 


R.A.DICAL   OPERATIONS    ON   THE    MAXILLARY    SINUS 
AND  DAMAGE  TO  THE  TEETH  *. 

By  ROBERT  H.  IVY,  M.  D.,  D.  D.  S.,  F.  A.  C.   S.,  Philadelphia,  Pa. 

It  has  long  been  recognized  that  for  the  cure  of  the  majority 
of  cases  of  chronic  inflammation  of  the  maxillary  sinus  nothing 
short  of  a  radical  operation  will  suffice.  It  is  conceded  that  nasal 
puncture  and  lavage  will  clear  up  most  of  the  acute  cases  but  where  the 
mucous  membrane  has  become  chronically  thickened  and  the  seat  of 
polypoid  degeneration,  with  or  without  bone  necrosis,  mere  washing 
out  through  needle  or  cannula  from  the  nose  has  little  efifect.  Again, 
this  measure,  while  in  the  presence  of  free  pus  it  generally  establishes 
a  diagnosis  of  maxillary  sinus  disease,  may  entirely  fail  to  do  so 
when  the  disease  is  manifested  chiefly  by  the  presence  of  solid  gran- 
ulation tissue.  Establishment  of  free  intranasal  drainage  by  form  - 
tion  of  a  large  window  in  the  antronasal  wall  may  occasionally  be  suf- 
ficient. 

However,  in  long-standing  cases,  nothing  is  nearly  so  sat- 
isfactory for  exact  diagnosis  and  treatment  as  exposure  of  the  inte- 
rior of  the  sinus  to  direct  inspection  and  palpation  through  a  large 
opening  from  the  mouth  through  the  buccal  wall.  This  permits  re- 
moval of  the  diseased  tissue  with  a  curet,  the  operation  being  com- 
pleted by  establishment  of  permanent  nasal  drainage  into  the  infe- 
rior meatus  through  a  resection  of  the  nasal  wall  and  final  closure 
of   the   original   buccal   opening. 

Objections  have  been  advanced  against  these  radical  operations 
that  they  frequently  result  in  permanent  damage  to  healthy  teeth  in 
the  vicinity  of  the  buccal  incision. f  At  the  suggestion  of  your  Secre- 
tary I  have  endeavored  to  gather  a  few  facts  to  determine  whether 
or  not  there  is  any  foundation  for  these  objections. 

Damage  to  sound  teeth  might  conceivably  be  brought  about  in 
two  or  three  ways:  (1)  By  exposure  of  roots  of  teeth  by  removal 
of  bone  covering  them.  (2)  By  destruction  of  their  vascular  supply. 
(3)  By  destruction  of  their  nerve  supply. 

•Read  by  Invitation. 

tThuP,  J.  L.  Myers  (Jour.  A.  M.  A.,  1921,  Ixxvii,  2081)  calls  attention  to 
the  possibility  of  devitalization  of  teeth  by  interference  with  their  blood  and 
nerve  supply. 
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(1)  Exposure  of  roots  of  teeth  by  removal  of  bone  covering 
tJiem. 

It  is  a  generally  known  fact  that  if  the  supporting.;  alveolar  pro- 
cess and  pericemental  membrane  about  a  tooth  are  destroyed  by 
injury  or  disease,  they  will  never  be  replaced,  a  focus  of  infection 
will  usually  be  set  up  and  the  root  will  eventually  be  lost.  It  is  con- 
ceivable that  in  doing  the  Caldwell-Luc  or  the  Denker  operation  if 
the  incision  through  the  buccal  plate  be  made  too  low,  the  roots  of 
some  of  the  teeth  near  the  apices  might  be  exposed  and  thus  converted 
into  necrotic  foreign  bodies  from  loss  of  nourishing  and  supporting 
tissue.  The  nerve  and  'blood  supply  of  the  pulp  might  also  be  cut  off. 
Any  such  tooth  injury  would  probably  interfere  with  the  success  of 
the  antrum  operation,  by  setting  up  a  new  focus  of  infection.  This 
accident  is  avoided  by  making  the  buccal  incision  well  above  the 
apices  of  the  roots  and  being  careful  not  to  remove  the  bone  too 
low  down.  None  of  the  cases  examined  by  me  postoperatively 
showed  either  clinical  or  radiographic  evidence  that  any  injury  to 
the  teeth  had  occurred  in  this  manner.  Of  course,  these  remarks  do 
not  apply  to  diseased  teeth  having  a  direct  connection  with  the  sinus 
prior  to  the  operation,  and  which  were  removed  at  the  operation. 

(2)  Damage  by  destruction  of  vascular  or  nerve  supply  of  the 
teeth  or  both. 

The  arterial  and  nerve  supply  to  the  upper  teeth,  ilveolar  pro- 
cess and  mucoperiosteum  of  the  maxillary  sinus  reach  these  parts 
through  minute  canals  in  the  substance  of  the  bone  grooves  in  the 
wall  and  floor  of  the  maxillary  sinus.  The  posterior  superior  dental 
or  alveolar  artery  and  nerve  enter  the  tuberosity  of  the  maxilla  on 
its  posterior  surface  and  supply  more  especially  the  molar  teeth  and 
surrounding  alveolar  process  and  gum,  also  the  posterior  part  of  the 
mucoperiostem  of  the  maxillary  sinus.  The  canine  and  incisor  teeth 
are  supplied  by  the  anterior  dental  artery  and  nerve  which  are  given 
off  in  the  infraorbital  canal  just  before  the  infraorbital  artery  and 
nerve  make  their  exit  through  the  infraorbital  foramen.  They  pass 
down  canals  in  the  anterior  wall  of  the  maxillary  sinus  to  go  to  the 
teeth  mentioned  as  well  as  to  the  gums,  alveolar  process  and  muco- 
periosteum of  the  anterior  part  of  the  sinus.  The  anterior  and  poste- 
rior blood  vessels  form  a  very  rich  anastomosis  in  the  floor  of  the 
maxillary  sinus,  so  that  it  is  inconceivable  that  any  individual  tooth 
could  have  its  vitality  impaired  by  cutting  a  dental  arterial  branch  un- 
less immediately  at  the  apex  of  the  root  of  the  tooth.  There  is  usually 
a  middle  dental  nerve  branch  from  the  infraoi^bital  canal  which  sup- 
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plies  more  particularly  the  region  of  the  premolar  teeth.  While  the 
dental  nerve  branches  also  form  a  very  rich  interlacing  plexus  in  the 
floor  and  outer  wall  of  the  maxillary  sinus,  there  is  of  course  no  true 
anastomosis  of  nerve  fibres  and  the  zones  of  distribution  are  more 
clearly  defined  than  in  the  case  of  the  blood  vessels.  While  some 
of  the  blood  vessels  must  necessarily  be  cut  in  radical  operations  on 
the  maxillary  sinus,  the  rich  anastomosis  will  in  all  cases  insure  a  suf- 
ficient collateral  circulation  to  maintain  the  blood  supply  of  the 
tooth  pulps.  Interference  with  blood  supply  by  these  operations, 
then,  need  not  be  regarded  as  a  factor  in  injury  to  the  teeth. 

Removal  of  a  large  portion  of  the  outer  bony  and  membranous 
wall  of  the  maxillary  sinus  of  necessity  produces  a  resection  of  many 
of  these  nerve  fibres  to  the  teeth.  In  the  Denker  operation,  where 
the  bone  removal  is  carried  right  through  to  the  anterior  nares,  a 
large  section  of  the  anterior  dental  nerve  is  inevitably  destroyed,  with 
resultant  loss  of  sensation  in  the  incisor  and  canine  teeth.  Does 
mere  loss  of  sensation  mean  that  the  pulps  of  these  teeth  are  devi- 
talized ?  I  think  not.  One  can  have  anesthesia  of  the  fingers  due  to 
sensory  nerve  lesion,  without  gangrene.  Vitality  depends  on  presence 
of  blood  supply  and  not  on  sensory  nerve  supply.  Absence  of  sensa- 
tion in  a  tooth  does  not  necessarily  mean  that  the  pulp  is  dead, 
although  death  of  the  pulp  of  a  tooth  following  inflammation  is 
accompanied  by  loss  of  sensation.  Where  a  tooth  pulp  dies  from 
inflammation,  decomposition  will  frequently  produce  a  change 
from  the  normal  color,  and  such  a  tooth  will  appear  darker  than 
its  fellows  with  vital  pulps.  These  changes  are  not  seen  in  teeth 
whose  nerve  supply  has  been  interfered  with  at  such  a  distance 
that  the  blood  supply  is  not  also  cut  ofif,  as  in  fractures  of  the 
mandible  or  in  radical  maxillary  sinus  operations. 

A  postoperative  study  of  the  upper  teeth  was  made  in  a  series 
of  20  cases  which  had  been  subjected  to  radical  maxillary  sinus  opera- 
tions, either  Denker  or  Cald well-Luc  type,  at  periods  ranging  from 
three  months  to  two  years  after  the  operation.  As  far  as  possible,  it 
was  determined  by  questioning  the  patient  whether  any  teeth  on  the 
side  of  the  jaw  involved  had  been  the  seat  of  postoperative  distur- 
bance. Practically  all  patients  noticed  a  numbness  in  the  teeth  and 
gums  beneath  the  buccal  incision,  which  lasted  only  a  few  weeks  or 
months  in  some,  in  others  for  a  year  or  more.  The  apparently 
sound  teeth  on  the  side  of  operation  were  then  tested  for  pulp 
vitality  by  means  of  thp  faradic  turrent.  Where  crowned  or 
obviously  pulpless  teeth  were  present  careful  inquiry  was  made 
to    determine    whether    devitalization    had     occurred    prior    to    or 
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after  the  antrum  operation.  When  teeth  did  not  respond  to  the 
faradic  test  or  were  obviously  pulpless,  radiographic  films  were 
made  for  evidence  of  periapical  bone  or  root  injury  produced  in 
the  operation. 

In  the  cases  examined  shortly  after  operation,  the  faradic 
test  frequently  showed  absent  or  diminished  reaction.  This  was 
particularly  true  in  the  canine  and  incisor  teeth  of  cases  subjected 
to  the  Denker  operation,  where  the  anterior  dental  nerve  was  re- 
moved. In  practically  all  cases  tested  several  months  after  oper- 
ation absolutely  normal  faradic  reaction  was  observed  in  the  teeth, 
indicating  regeneration  of  the  lost  segment  of  nerve. 

In  only  one  case  was  there  any  history  of  trouble  in  a  tooth 
after  the  operation.  In  this  case  the  lateral  incisor  had  been 
treated  for  pericementitis  due  to  a  dead  pulp,  the  radiograph  show- 
ing an  area  of  bone  destruction  about  the  apex.  Even  here  it  is 
by  no  means  certain  that  this  pulp  was  alive  before  the  operation. 
In  no  case  was  there  any  radiographic  evidence  that  injury  to  the 
periapical  bone  tissue  or  to  the  roots  themselves  had  occurred  at 
the  time  of  operation. 

While  the  series  of  cases  is  not  very  large,  as  a  result  of  these 
examinations  I  believe  we  are  justified  in  concluding  that  fears  of 
deleterious  efifects  to  the  teeth  from  radical  maxillary  sinus  oper- 
ations of  the  Caldwell-Luc  and  Denker  types,  when  performed 
by  experienced  surgeons,  are  entirely  unfounded.  Furthermore, 
if  occasional  damage  to  a  tooth  did  result,  this  should  not  be  used 
as  an  argument  to  condemn  a  type  of  operation  which  is  the  only 
satisfactory  curative  procedure  in  many  cases  of  chronic  max- 
illary sinusitis. 

Grateful  acknowledgement  is  here  made  to  Drs.  R.  H. 
Skillern,  G.  M.  Coates,  Ralph  Butler,  B.  D.  Parish,  and  others, 
whose  cases  in  addition  to  those  of  the  author  furnished  the  data 
for  this  report. 

Su^[MARY  OF  Cases 

Operation.                            Exam,  of  Teeth  NOTES 
1.     I.  M.         Sept.  21,  21                     Nov.  2,  22         2nd      premolar      non-vital 
R.  Caldwell-Luc.       +  +  —  m  +  —  +   Prior  to  operation.     Pulp  of 
7    6    S    4    ^    ^    1  i'^'^^''^'    incisor    probably   be- 
' came  devitalized  after  oper- 
ation,       with        area        of 
periapical     infection     shown 
by   X-ray. 
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2.     C.  B.        Dec.  10,  21 
R.    Denkcr 


3.     W.  W.      May  8,  22 
L.    Denker 


4.     E.  B.        Mar.,  1920 
R.   Denker 


5.     M.  M.       Nov.,  1921 
R.   side 


6.     M.  M. 


7.    J.  S. 


Oct.  2:^,  22 
L.   Side 


June  2,  22 
R.    Side 


W.  B.       Mar.,  1919 
L.     Side 


9.     C.  B. 


10.    H.  S. 


11.    L.  F. 


May  13,  22 
L.  Caldwell-Luc. 


Dec.  10,  21 
L.    Denker 


Nov.,  1922 
L.  Denker 


12.     M.  E.       Feb..  1921 
L.   Side 


13.     E.  G. 


14.    E.  G. 


Sept.,  1922 
L.  Caldwell-Luc. 


Apr.  5,  23       No       abnormality        found. 
+  +  m  +  -f-  -I-  -f-   Teeth   felt  numb   for  a  time 
7   6    5   4   3    2    1  1^^*^'"     operation,     but     this 
1 [gradually  passed  off. 

Apr.  5,  2i        Normal      sensation        in    all 

+  +  +  _| m  -I-  '^s^th    except    2nd    premolar, 

1    2    ■?    4    5    rt    7  which    was    pulpless    before 
^_ operation. 

Sensation  still  slightly  di- 
minished in  incisors  and 
I  canine.  2nd  molar  non-vital 
!.before  operation. 

Nov.  1,  22       Sensation    the    same    as   he- 
rn m  m  -I-  m  +  +    fore   operation. 
7  6   5   4   3   2    11 


Mar.  20,  23 

_m  +  +  +  +  -f 
7   6    5    4    3    2    1 


Nov.   1,  22       Numbness     of     incisor     and 

-f- m  m  m  c^"'"^    teeth    1    week    after 

12    3    4   5   6    7  oP^'-^tion. 


Nov.  18,  22      Diminished    reaction    in    in- 

+  xn +  -1-  -|-   cisors   and    canine.      Premo- 

7   6    5    4    3    2    1  l'^'^^  devitalized  before  oper- 


'  tion. 


Nov.  18,  22      Complete    return    of    sensa- 
+  +  +  +  m  +  4-  ^'°"- 
12   3   4   5   6   7 


Nov.  16,  22      Complete    return    of    sensa- 
+  -f-  4-  +  +  +  +  tion. 
12  3   4  5  6   7 


Mar.  22,  23      Complete    return    of    sensa- 
+  +  -f-    c  mm  c  Crowned  teeth  normal. 
12   3    4   5    6    7 


Mar.  22,  23      Complete   return  of  normal 

-f-  -I-  -f  -I-  -(-  4-  +  sensation. 

12   3    4   5   6   7 


Apr.  3,  23        Bridgework   was   on   before 

-I-  rn m    c  +  +  operation.  No        change 

12    3    4    5    6    7  fo""*^'    except     slightly     di- 
minished    sensation    in    cen- 
tral  incisor. 

Mar.  8,   1923     Negative   reaction   in   lateral 
+ -(-  +  m  -l-  -f-  incisor,     no     X-rav     abnor- 

12   3   4   5   6   7  "'^•'^y- 


Dec ,   1922  Mar.  8,   1923    Still    has    numb    feeling    on 

R.  Caldwell-Luc.    m  m  m  +  -t-  +  +   fight   side   though   teeth    re- 
7   6    5    4    3    2    1  |^PO"d   to   current. 
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15.    J.  M. 


16.     H.  D. 


Dec,   1922 
R.  Caldweil-Luc. 


Nov.    1,  22 
L.  Caldwell-Luc. 


Mar.  28,   2o      Still    has    diminished    reac- 
+ +  +  +  +  +  tion    in    1st    premolar.      1st 

7   6    5    4   3    2    II  "^<^^^''      devitalized 
[operation. 


befor 


Mar.  2Z,  23      Numbness  gradually  passing 

+  +  + +  rn+  off.  except  in  1st  premolar. 

1    2    S    4    5    6    7  ^^  other  abnormality  found 
in   this   tooth. 


17.     S.  D. 


18.     J.  G. 


Jan.,   1923 
R.  Caldwell-Luc. 


Jan.,  1923 
L.   Side 


Apr.  7,  2Z        All   teeth   responded   to   test 
+  + + .  before  operation.     Sensation 

7   6    5    4    3    2    1  1^^^  "°^  ^^^  returned  to  cer- 

^  tain  teeth,  but  they  show  no 

other    abnormalities. 

Apr.  9,   1923       Numbness  still     present     in 
-f- .  +  + +  _L  lateral   incisor  and  2nd  pre- 


12   3    4    5    6    7 


molar. 


19.     F. 


Feb.  8,  23 
L.    Denker 


20.     W.  N.     Feb.,  1922 
R.   Denker 


Apr.  6,  2i        Sensation  normal   in  central 
+  m  m  m  m  m  m  mcisor. 
12   3    4    5    6    7 


Apr.  21,  2Z      Complete    return    of    sensa- 
c  m  m  m    C++   tion   in   incisors. 
7   6    5    4    3    2    1  [Canine  and  2nd  molar  now 
[used  to  support  bridge. 


Explanation  of  notations:  1,  central  incisor;  2,  lateral  incisor;  3,  canine; 
4,  1st  premolar;  5,  2nd  premolar;  6,  1st  molar;  7,  2nd  molar.  Plus  sign, 
presence  of  sensation;  minus  sign,  absence  of  sensation;  c,  crown;  m,  missing. 


DISCUSSION. 

Dr.  R.  H.  Skillern,  Philadelphia.  The  standard  text  books  give 
pictures  of  the  nerve  coming  down  in  front  in  such  a  Avay  that  one 
suppposes  that  any  interference  with  the  nerve  means  subsequent  death 
of  the  teeth  in  'that  locality.  Dr.  Ivy  has  shown  a  picture,  which  I  have 
never  seen  reproduced  before,  showing  the  dental  nerve  fringe  coming 
in  from  behind.  This  is  the  crux  of  the'  whole  matter  and  would  con- 
vince us  that  operations  on  the  canine  fossa  do  not  destroy  the  nerve 
supply.  The  teeth  cannot  be  injured  unless  you  go  too  low  and  encroach 
on  , the  roots  of  the  teeth.  If  you  resect  sufficiently  high  up,  opening  the 
nasal  cavity  from  above,  the  floor  of  the  antrum  lies  below  the  floor  of 
the  nose.  You  can  go  into  the  mouth  below  the  liard  palate  and  take 
away  bone  from  the  nasal  antral  wall  without  encroachment  on  the 
teeth.  I  am  glad  this  matter  has  been  settled  and  we  shall  have  no 
more  complaints  regarding  external  operations  on  the  maxillary  sinus. 

Dr.  Lewis  Coffin,  New  York.  I  am  glad  that  this  paper  by  Dr.  Ivy 
corroborates  what  has  always  been  my  feeling  from  clinical  experience. 
This  may  occur,  however,  in  children,  operated  upon  before  the  second 
teeth  have  come  down.  In  one  case  I  had  occasion  to  remove  the  bud  of 
a  second  tooth,  but  ten  years  after  I  saw  the  girl,  then  16,  and  no  one 
could  have  told,  without  careful  search  that  there  was  any  deficiency 
in  the  teeth.  All  had  come  down  except  the  one  removed.  I  do  not 
think  we  ever  had  sufficient  clinical  evidence  for  supposing  that  this 
operation  destroyed  the   teeth. 
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Dr.  George  L.  Richards,  P'all  River :  I  had  a  case  similar  to  Dr.  Coffin'?, 
in  a  hoy  in  wh  c  h  operatic  ii  destroyed  the  hud  of  one  of  the  second  teeth. 
He  had  no  trouhle  later,  or,  1\-  the  one  tooth  was  missing.  One  need  not  be 
afraid  to  do  this  operation. 

Dr.  F.  P.  Emerson,  Boston.  By  doing  this  operation  we  can  con- 
vert a  chronic  sinus  into  a  latent  one.  wherever  there  is  thickened  perios- 
teum or  denuded  bone.  I  have  followed  up  65  cases  in  which  the  same 
dental  surgeon  has  examined  the  teeth  carefully  prior  to  operation  and 
has  done  the  necessary  extractions.  There  was  not  one  instance  where  a 
tooth  became  devitalized  as  the  result  of  operation.  I  make  the  incision 
as  far  back  as  possible,  and  make  an  opening  through  the  antral  wall  2.S 
cm.  in  size,  which  gives  free  access  to  the  cavity.  Every  vestige  of  mem- 
brane is  removed,  and  the  antrum  irrigated. 

Dr.  E.  V.  Hubbard,  New  York  City.  I  would  like  a  definite  state- 
ment as  to  whether  a  point  half  an  inch  above  the  gum  line  in  a  child 
where  the  milk  teeth  are  still  present,  is  high  enough  to  avoid  destruction 
of  the  nests  for  the  new  teeth. 

Dr.  T.  E.  Carmody,  Denver.  Dr.  Ivy  has  given  us  a  complete 
exposition  of  the  nerve  and  blood  supply  of  the  teeth  from  the  dental 
standpoint.  In  operating  if  you  go  far  back  over  the  third  molar  you  will 
not  destroy  the  anterior  dental  nerve.  One  of  my  first  cases  complained 
for  several  years  of  her  teeth,  whether  that  was  pathology,  I  don't  know. 
We  may  perhaps  disturb  the  teeth  b\'  the  trophic  nerves,  but  I  don't  think 
we  destroy  the  nerve.  Dr.  Cryer  has  pointed  out  that  there  is  more  disease 
of  the  antrum  from  diseased  teeth  than  of  teeth  from  the  antrum.  If 
there  is  destruction  of  the  bone  over  the  teeth,  there  will  be  interference 
with  the  nerve  and  blood  supply.  Another  point  is  that  in  fractures  of  the 
jaw  there  is  severing  of  the  inferior  dental  nerve,  but  recovery  takes  place 
in  from  3  to  9  months.  Another  point  is  that  in  children  there  is  possibility 
of  destruction  of  the  follicles  of  the  permanent  teeth,  located  in  the  max- 
illary sinus.  This  may  result  later  in  lack  of  proper  occlusion  as  seen 
from  the  view  point  of  orthodontia. 

Dr.  Wm.  H.  Haskin,  Xew  York  :  When  this  subject  was  broached.  I 
suggested  three  men  who  were  eminently  qualified  to  add  something  to 
our  knowledge  from  a  dental  point  of  view.  Two  men,  nationally  known, 
would  not  take  the  trouble  to  give  a  paper.  Dr.  Ivy  was  kind  enough  to 
investigate  the  subject  and  I  think  the  Society  is  deeply  indebted  to 
him  for  the  work  he  has  done  on  the  matter. 

Dr.  Robert  H.  Ivy,  (closing).  I  think  the  members  are  in  agree- 
ment with  me  on  this  subject.  Dr.  Hubbard  asked  me  how  high  to  make 
an  incision  in  children  where  the  deciduous  teeth  are  still  present.  That 
depends  on  the  age  of  the  child.  Unless  you  go  higher  than  the  gum  mar- 
gin, you  will  expose  some  of  the  permanent  teeth,  but  you  have  sometimes 
to  cure  the  sinus  condition  at  the  expense  of  the  teeth.  Injury  may  occur 
to  the  teeth  in  curetting  after  any  operation,  nasal,  antral,  or  through  the 
mouth. 


FURTHER     STUDIES     OF     FATALITIES     FOLLOWING 
OPERATIONS  ON  THE  NOSE  AND  THROAT. 

By  H.  W.  LOEB,  M  D.,  St.  Louis,  Mo. 

In  a  paper  read  before  this  Society  a  year  ago,  I  presented  a 
study  of  three  hundred  and  thirty-two  hitherto  unreported  fataHties 
following  operations  upon  the  nose  and  throat. 

Since  that  time  I  have  collected  one  hundred  and  twelve  more, 
making  a  total  of  444  cases  which  constitute  the  basis  of  this  paper. 
How  many  more  there  are  which  have  thus  far  eluded  this  inquiry 
is  a  matter  of  conjecture  though  it  is  likely  that  the  number  is  not 
inconsiderable. 

It  has  been  my  experience  that,  whenever  this  subject  is  brought 
up  at  medical  conventions  or  privately  among  several  laryngologists, 
quite  a  number  of  unincluded  cases  have  been  added. 

A  summary  of  the  grouj)ing  of  the  cases  according  to  the  pre- 
vious and  present  reports  yields  the  following : 

Previous  Additional  Total 

1.  Meningitis     124               44  168 

2.  Hemorrhage    55               21  76 

3.  General  sepsis   20                7  27 

4.  Erysipelas    8                 1  9 

5.  Endocranium  (excluding 

meningitis)     27  4  31 

6.  Respiratory  tract    43  12  55 

7.  Heart    5  0  5 

8.  Miscellaneous    20  16  36 

9.  Undetermined     30  7  ^7 

Total     332  112  444 

It  is  to  be  noted  that  there  has  been  no  material  change  in  the 
predominance  of  one  type  of  fatality  over  another.  However  there 
has  been  an  increase  of  35  per  cent,  in  the  reports  of  meningitis  and 
40  per  cent  in  those  of  hemorrhage,  although  the  total  number  of 
cases  added  is  only  30  per  cent.  As  in  the  previous  report,  care 
has  been  observed  to  exclude  cases,  the  history  of  which  was  incom- 
plete, doubtful  or  inexplicit. 
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1.     Meningitis 

Previous  Additional  Total 

1.  Tonsillectomy    4  3  7 

2.  Intranasal  frontal  operation   16  3  19 

3.  Probing  and  irrigating  frontal  sinus        7  0  7 

4.  Ethmoid  operation,  with  or  without 

resection  of  the  middle  turbinate      39  2^  62 

5.  Sphenoid  operation   10  0  10 

6.  Maxillary    operation    1  1  2 

7.  Resection  of  middle  turbinates.  ...       15  5  20 

8.  Submucous  resection   13  2  15 

9.  Removal  of  polypi  13  2  15 

10.  Combined    sinus    operation    1  3  4 

11.  Combined  submucous  and  sinus 

operation    5  2  7 

Total    124  44  168 

Three  cases  of  meningitis  following  tonsillectomy  have  been 
added  to  the  list.  Of  the  41  others,  23  are  ascribed  to  ethmoid  oper- 
ations, making  a  total  of  62,  and  18  fatalities  were  due  to  operations 
including  adjacent  ethmoid  cells. 

11.     Hemorrhage 

Previous  Additional  Total 

1.  Tonsillectomy  (with  or  without 

coincident  adenoidectomy 43  19  62 

2.  Adenoidectomy   alone    2  0  2 

3.  Incision  of  peritonsillar  abscess   .  .         3  0  3 

4.  Submucous  resection   2  0  2 

5.  Sinus  operation    4  2  6 

6.  Resection  inferior  turbinate   1  0  1 

Total    55  21  76 

The  increase  has  been  almost  exclusively  due  to  tonsil  operations. 
111.     General  Sepsis 

Previous  Additional  Total 

1.  Intranasal   maxillary  operation    ...        2  0  2 

2.  Submucous  resection   1  2  3 

3.  Tonsillectomy    16  3  19 

4.  Incision  peritonsillar  abscess 1  1  2 

5.  Probing    frontal    sinus    0  1  1 

Total    20  7  27 
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IV.     Erysipelas 

Previous  Additional  Total 

1.  Submucous  resection   4  0              4 

2.  Sinus   operations    2  0               2 

3.  Resection  of  middle  turbinate   ....        2  0               2 

4.  Tonsillectomy    0  1                1 

Total    8  1  9 

The  addition  of  a  fatality  due  to  tonsillectomy  is  to  be  noted. 

V.     Endocranium,  Excluding  Meningitis 

Previous  Additional  Total 

1.  Brain  abscesss    5  1               6 

2.  Cavernous  sinus  thrombosis   9  o             12 

3.  Cerebral  embolus  or  hemorrhage         13  0             13 

Total    27  4  31 

Three  new  cases  of  cavernous  sinus  thrombosis  make  the  possi- 
bility of  this  complication  a  matter  of  some  concern. 

VI.     Respiratory  Tract 

Previous  Additional  Total 

1.  Foreign  body    5  0  5 

2.  Edema  larynx  and  pharynx   6  0  6 

3.  Pulmonary  edema    1  0  1 

4.  Pneumonia    17  5  22 

5.  Pulmonary  embolus  and  a'bscess  ...      14  7  21 

Total  , 43  12  55 

Reports  of  pulmonary  abscess  have  been  increased  50  per  cent. 
We  may  be  sure  that  there  are  many  yet  to  come. 


VII.     Heart 


1.  Angina  pectoris 

2.  Dilatation 

3.  Asthenia     

4.  Infarct    

5.  Rupture   


Previous  Additional  Total 
0  1 

0  1 

0  1 

0  1 

0  1 


Total   5  0 
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VIII.     Miscellaneous 

Previous  Additional  Total 

1.  Acidosis   1  0  1 

2.  Delirium  tremens   1  0  1 

3.  Dilatation  of  the  stomach   1  U  1 

4.  Diphtheria     1  1  2 

5.  Epilepsy     1  0  1 

7.  Orbit  injury    1  0  1 

6.  Hyperthyroidism    2  0  2 

8.  Poisoning     1  0  1 

9.  Scarlet    fever    3  0  3 

10.  Shock   1  3  4 

11.  Status   lymphaticus    5  7  12 

12.  Uremic   coma    1  3  4 

13.  Uterine  hemorrhage 1  0  1 

14.  Convulsions     0  1  1 

15.  Acute  lymphatic  leukemia    0  1  1 

Total    20  16  36 

IX.     Undetermined 

Previous  Additional  Total 

1.  Tonsillectomy    15  4  20 

2.  Adenectomy  alone    1  0  1 

3.  Exenteration  ethmoid,  with  or  w^ith- 

out  removal  of  polypi 4  1  5 

4.  Puncture  of  nasomaxillary  wall, 

irrigation  of  the  sinus 5  1  6 

5.  Submucous    1  0  1 

6.  Resection,  middle  turbinate 2  0  2 

7.  Combined  tonsillectomy  and  sub- 

mucous resection   1  0  1 

8.  Incision  peritonsillar  abscess 0  1  1 

Total    30  7  Z7 

Many  of  the  cases  reported  carry  with  them  important  lessons 

of   indication   and  contraindication,   of    inexpertness,   of    danger  of 

multiple  operations,  of   postoperative  inattention  and   of  unforseen 

accident. 

The  following  may  be  cited  : 

1.     Incision   of   a   supposed   peritonsillar   abscess    followed   by 

death  from  acute  lymphatic  leukemia. 
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2.  Another  from  myelogenous  leukemia  after  a  tonsillectomy. 

3.  Acute  nephritis  following  a  combined  submucous  resection 
and  tonsillectomy  in  a  patient  sufifermg  from  nephrolithiasis. 

4.  Septicemia  and  phlegmon  of  the  neck  following  combined 
submucous  resection  and  tonsillectomy. 

5.  Tonsillectomy  in  a  patient  with  hydrocephalus  followed  by 
meningitis. 

6.  Meningitis  following  resection  of  the  middle  turbinate; 
patient  who  left  town  on  the  same  day  having  hemorrhage  that  night, 
had  his  nose  plugged  by  inexpert  physician. 

7.  Extensive  removal  of  polypi  followed  by  meningitis,  autopsy 
■■bowing  that  a  portion  of  the  cribriform  had  been  torn  away. 

8.  Cavernous  sinus  thrombosis  following  complete  exentera- 
tion of  both  ethmoid  labyrinths  and  resection  of  the  anterior  wall 
of  both  sphenoids. 

9.  Tonsillectomy  in  a  patient  who  wa^  intoxicated  one  day  be- 
fore the  operation  and  four  days  after.     Death  from  meningitis. 

10  Three  days  after  an  acute  cold  patient  developed  severe 
pain  in  the  face.  Diagnosis  pansinusitis.  All  the  sinuses  were 
opened  intranasally  on  the  same  day.  Patient  conscious  with  a 
temperature  of  102  degrees.  After  operation,  patient  lost  conscious- 
ness, and  became  comatose  with  a  temperature  of  106,°  profuse 
discharge  from  the  nose  and  symptoms  of  meningitis.  Radical 
operation  on  sinuses  on  both  sides  performed  but  patient  promptly 
died  of  meningitis. 

11.  Acute  frontal  sinusitis,  anterior  end  of  middle  turbinate 
removed  for  drainage  on  account  of  pain.  On  the  third  day  the 
patient  died  from  meningitis. 

12.  Polypi  removed  with  biting  forceps,  both  middle  turbinates 
resected  and  ethmoid  cells,  both  sides,  exenterated.  Operator  was 
able  to  see  pulsation  in  region  of  cribriform  plate  with  escape  of 
cerebrospinal  fluid.     Death  from  meningitis  in  three  days. 

13.  Fatality  from  meningitis  on  the  third  day  after  exenteration 
of  both  ethmoid  labyrinths  with  Ballenger's  knife. 

14.  Tonsillectomy  in  a  patient  who  had  had  two  attacks  of  Vin- 
cent's angina.  Several  days  later  cervical  lymphatics  oecame  swol- 
len and  tender  with  a  temperature  of  107  degrees.  Incision  resulted 
in  the  evacuation  of  a  small  amount  of  very  offensive  ])us  which 
contained  fusiform  bacilli  and  Vincent's  spirilla.  Patient  recovered 
rapidly  but  ten  days  later  developed  pulmonary  abscess  from  which 
he  died. 
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15.  Fatality  from  acute  uremia  following  a  local  tonsillectomy 
in  a  marked  nephritic. 

16.  Fatal  meningitis  following  pansinus  operation  three  days 
after  onset  of  attack. 

17.  Tonsillectomy  followed  by  death  in  12  hours  from  hemor- 
rhage in  a  hemophiliac. 

18.  Injury  to  the  meninges  in  removing  polypi,  brain  substance 
coming  through  tne  nose  while  the  patient  was  lymg  m  bed.  Con- 
firmed by  autopsy. 

The  study  of  these  cases  has  served  to  strengthen  the  views 
expressed  in  my  previous  paper  and  impels  me  to  urge  all  who  meet 
with  these  unfortunate  experiences  to  insist  upon  autopsies  and 
complete  autopsy  protocols,  to  the  end  that  we  way  have  a  better 
understanding  of  the  processes  involved  and  better  means  of  com- 
bating them. 

DISCUSSION. 

Dr.  Robert  Sonnenschein,  Chicago  :  It  was  my  unfortunate  experi- 
ence to  have  a  fatality  several  years  ago,  the  details  of  which  I  sent 
Dr.  Loeb.  The  post  operative  course  was  normal  until  the  6th  day,  when 
the  temperature  went  to  101.°  The  cervical  lymph  glands  were  enlarged. 
The  patient  got  up  in  the  night  to  get  something  out  of  the  ice  box  and  died 
suddenly.  There  was  no  post  mortem,  but  it  was  probably  laryngeal 
edema.  There  was  no  hemorrhage.  The  work  of  Dr.  Loeb  brings  us  a 
very  useful  lesson.  Many  men  hesitate  to  report  fatalities  fearing  medico 
legal  complications,  but  if  they  feel  their  confidence  is  respected  they  are 
glad  to  furnish  data  which  may  help  to  avoid  future  trouble. 

Dr.  H.  Beaman  Douglas,  New  York :  I  will  confine  my  remarks  to 
acute  fatalities  immediately  after  operation.  Foreign  bodies,  such  as 
morsels  of  tonsillar  tissue,  or  fragments  of  turbinals,  may  be  inspired  and 
set  up  lung  abscess,  under  local  as  well  as  general  anesthesia.  To  digress, 
I  imay  say  that  pneumonia  or  empyema  have  followed  rib  resection  with 
fatal  ending — a  terrible  price  to  pay  for  the  correction  of  nasal  deformity. 
We  all  have  seen  or  heard  of  hemorrhage,  and  I  believe  there  is  no  sub- 
stitute for  the  artery  clamp.  Not  to  use  this  is  inexcusable.  Another  class 
of  fatalities  is  due  to  inspiration  of  pus  in  large  quantities.  The  patient 
dies  of  suffocation  or  septic  pneumonia.  In  one  case,  at  Chiari's  clinic,  I 
saw  a  patient  drowned  in  his  own  blood,  from  the  pricking  of  an  aneurysm, 
behind  the  mucosa  of  the  nasopharynx.  This  was  glistening  and  resem- 
bled a  polyp.  The  students  remarked  that  the  polyp  pulsated,  but  the 
Private-Dozent  refused  to  believe  this  and  probed  the  aneurysm,  with 
instantly  fatal  result.  Other  fatalities  have  occurred  from  cocain  or 
adrenalin  poisoning  in  susceptible  individuals. 

Dr.  W.  W.  Carter,  New  York:  I  have  never  had  trouble  arise 
from  rib  resection,  although  it  is  a  delicate  operation  and  should  not  be 
attempted  until  the  surgeon  has  developed  sufficiently  delicate  technic  to 
do  it  well. 

Dr.  H.  B.  Douglas:  The  case  I  mentioned  was  done  by  a  general 
surgeon,  who  took  the  rib  out  before  the  nose  was  ready. 
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Dr.  H.  W.  Loeb  (closing)  :  In  regard  to  hemorrhage,  many  hemo- 
phiHacs  would  not  respond  to  treatment  by  the  artery  clamp.  My  list 
does  not  include  fatalities  from  rib  resection,  but  I  should  be  glad  to  hear 
of  any  cases.  When  I  undertook  this  study  I  had  no  idea  there  was  such 
a  number  of  deaths  from  these  minor  operations.  There  were  only  15 
reported  cases.  Now  we  have  444.  With  this  number  of  reports  anyone 
can  show  a  jury  that  such  fatalities  are  of  fairly  common  occurrence. 
This  list  does  not  include  all  cases,  but  the  next  report  will  contain  a  full 
list  and  I  hope  we  shall  have  something  that  will  be  of  service  in  our 
estimation  of  results  in  operations  of  this  kind. 


AN  IMPROVED  TECHNIQUE  IN  THE  OPERATION  FOR 
CLEFT  PALATE. 

By  J.  E.  MACKEXTY,  M.  D.,  Xew  York,  X.  Y. 

This  paper  will  not  attempt  to  discuss  the  whole  subject  of 
cleft  palate  but  will  confine  itself  to  the  technique  which  I  employ 
in  the  closure  of  the  cleft  in  the  hard  and  soft  tissues  of  the  palate. 
All  procedures  (such  as  the  plastic  bone  work  done  in  infants)  lead- 
ing up  to  the  final  operation  of  closure  are  omitted. 

The  text  book  classifiication  of  cleft  palate  and  the  methods 
employed  by  others  in  this  field  are  also  not  mentioned  since  they 
can  but  serve  to  take  up  unduly  your  valuable  time.  My  purpose 
is  to  present  my  own  conclusions  drawn  from  about  250  operations 
and  to  describe  a  method  which  after  much  discouragement,  I  have 
finally  evolved  and  which  in  the  hands  of  others  and  in  my  own 
has  enormously  increased  the  percentage  of  cures. 

To  more  intelligently  present  this  operation  I  will  lead  up  to  it 
by  a  brief  summary  of  the  mechanical  principles  involved. 

The  adverse  forces  present  in  this  surgical  field  are  so  many  and 
so  constant  that  one  wonders  why  failure  is  not  the  rule.  These 
forces  are  Septic  infection  and  Traumatism. 

(A.)  Septic  Infection.  We  aim  to  secure  primary  union  in  a 
septic  field.  This  might  be  called  a  surgical  paradox.  It  took  us  a 
long  time  to  realize  that  given  a  septic  field  we  could  easily  turn  the 
scale  against  us  by  traumatism  either  inflicted  by  the  surgeon  during 
the  operation  or  by  the  patient  during  the  healing  period. 

(B.)  Traumatism.  Under  this  heading  eight  sub-classifications 
appear.  First:  Injury  to  the  tissues  inflicted  by  rough  handling 
during  operation.  Second:  Injury  to  the  palatine  arteries 
which  as  you  know  are  the  chief  sources  of  blood  supply  to  the  flaps. 
Third:  Tongue  pressure  at  all  times  and  particularly  during  the 
act  of  deglutition.  Fourth:  The  excentric  pull  on  the  stitches 
during  the  act  of  deglutition.  Fifth:  Constant  tension  on  the 
line  of  union  due  to  failure  on  the  part  of  the  surgeon  to  bring  the 
flaps  into  easy  aposition.  Sixth:  Careless  asepsis.  The  realization 
that  a  patient  may  conquer  the  infection  he  carries  but  may  succumb 
to  an  added  one  of  the  same  family  dawned  slowly  upon  the  surgeons. 
Why  be  clean  in  a  septic  field  is  fortunately  not  heard  now  as  often 
as  formally.     Seventh :     Contact  of  the  stomach  contents   with  the 
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unclosed  wound  may  ruin  the  best  done  operation.  Eighth:  The 
effect  of  seasonal  conditions  on  infections.  I  long  ago  discovered 
that  the  percentage  of  healing  was  cut  in  two  during  the  winter 
months  and  during  the  very  hot  months  of  summer.  Hence  I  do  all 
my  cleft  palate  work  in  April,  May  and  June,  September,  October 
and  November.  The  technique  followed  in  the  operation  is  the  logi- 
cal application  of  the  above  principles. 

As  the  operation  even  in  the  most  expert  hands  is  not  a  short 
one,  depression  from  excessive  anesthesia  should  be  carefully  avoided. 
Many  failures  may  be  traced  to  this  cause  since  it  acts  not  only 
immediately  as  a  tissue  depressent  but  remotely  in  stopping  food 
absorption.  (A  serious  condition  in  children).  The  strictest  asepsis 
is  observed.  The  face  and  the  entire  mouth  are  painted  with  a  2% 
iodine  and  a  2%  mercurochrome  is  dropped  into  the  nose.  Gloves 
and  masks  are  worn  by  all  assistants  even  by  the  anesthetist. 

The  patient's  head  rests  on  the  operators  knees  over  the  head  of 
the  table.  This  position  gives  absolute  control  of  the  head  and 
affords  the  best  possible  view  of  the  operative  field.  One  assistant 
stands  on  each  side.  Suction  is  used  to  take  the  place  of  sponging 
as  it  causes  much  less  traumatism.  Sponges  are  used  for  compression 
and  for  wiping  the  edges  of  the  flaps  before  tying  the  stitches. 

Using  a  right  angle  knife,  an  incision  is  made  along  the  edge  of 
the  dleft  on  both  sides.  Right  angle  elevators  are  used  to  lift  the  soft 
tissues,  including  the  periosteum,  away  from  the  bone  of  the  palatal 
process.  This  separation  proceeds  from  the  center  outward  towards 
the  alveolar  process.  When  no  teeth  are  present  the  flaps  may  be 
lifted  away  to  a  point  level  with  the  apex  of  the  alveolar  ridge.  In 
older  cases  where  teeth  have  erupted  too  close  an  approach  to  the 
teeth  may  seriously  damage  the  blood  supply.  The  posterior  pala- 
tine artery  must  not  be  injured.  The  periosteal  reflection  around  the 
posterior  end  of  the  palatal  process  is  cut  outwards  thus  allowing  the 
palate  to  drop  into  a  horizontal  position.  The  posterior  pillars  must 
sometimes  be  nicked  to  make  this  flattening  of  the  palate  complete. 
This  is  essentially  the  Langenbeck  method. 

The  edges  of  the  soft  palate  are  denuded  making  a  raw  edge  as 
wide  as  possible  with  the  removal  of  the  least  amount  of  tissue. 
Many  methods  of  placing  the  stitches  are  advocated.  I  prefer  the 
straight  through  and  through  stitch  of  fine  silk  worm  gut  for  the  soft 
palate  and  the  mattress  stitch  of  Equisetene  for  the  hard  palate.  This 
mattress  stitch  everts  the  edges  of  the  thin  flaps  over  the  hard  palate 
and  makes  union  more  probable  by  increasing  the  co-apted  surfaces. 
At  this  point  my  method  diverges  from  the  others. 
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In  1914  I  published  a  i)aper  on  this  subject  g'iving  the  smalkr 
points  on  technique.  Here  the  question  of  tension  was  discussed  in 
detaiL  Out  of  the  experience  gleaned  from  over  100  operations  done 
prior  to  that  time  two  principles  emerged.  One  dealt  with  the  relief 
of  tongue  pressure  and  the  other  with  lateral  flap  tension.  The  follow- 
ing is  quoted.  "Tongue  pressure  as  a  factor  in  producing  strain, 
has  so  far  as  I  am  aware,  been  overlooked.  That  it  is  a  potent  cause 
of  failure  needs  no  proof  when  we  consider  the  amount  of  upward 
force  exerted  by  the  tongue  in  each  act  of  swallowing,  and  that  this 
act  takes  place  every  few  minutes  more  or  less  unconsciously,  and 
quite  independently  of  taking  food. 

For  several  years  I  have  been  using  a  device  for  the  relief  of 
this  strain  and  now  feel  justihed,  on  account  of  the  good  ser\ace  it 
has  rendered  me,  in  presenting  it  for  trial  by  others.  A  plaster  cast 
of  the  palate  is  taken  and  on  this  cast  is  made  an  obturator  which  fits 
accurately  along  the  inner  margin  of  the  gingival  ridge  in  infants  and 
along  the  base  of  the  teeth  in  older  children.  The  obturator  is  made 
of  platinoid  wire,  heavy  at  the  rim  and  light  inside.  The  wires  are 
cross  barred  and  soldered  at  the  points  of  crossing.  After  the  com- 
pletion of  the  operation  the  obturator  is  sewed  to  the  gums  of  infants 
and  tied  to  the  teeth  in  older  children.  Three  points  of  attachment 
are  sufficient,  two  well  back  on  the  sides  and  one  in  front.  This 
obturator  is  left  in  until  the  stitches  are  removed.  It  in  no  way  ob- 
scures inspection  of  the  wound  or  interferes  with  cleanliness.  I  use 
it  in  all  cases  where  the  cleft  extends  beyond  the  soft  palate.  It 
should  be  made  flat  or  curved  slightly  upward,  and  should  not  project 
far  enough  back  to  impinge  against  the  downward  curve  of  the  soft 
palate." 

At  that  same  period  1914  I  was  endeavoring  to  relieve  lateral 
flap  tension  by  inserting  small  hook  retractors  into.the  lateral  incisions. 

The  following  is  extracted  from  the  above  mentioned  paper : 
"Then  I  devised  flat-faced  small  retractors  of  silver.  These  can 
be  made  any  width  desired.  The  arms  are  about  equal  in  length, 
the  object  being  to  secure  a  good  grasp  on  the  inner  edge  of  the 
lateral  incisions.  The  arm  on  the  plate  of  the  buccal  side  has  an  eye 
in  its  end  to  which  a  strong  linen  thread  is  secured.  The  threads  of 
the  two  retractors  are  tied  and  drawn  together  sufificiently  to  take  all 
tension  off  the  central  line.  The  retractor  can  be  made  for  each  case 
by  the  surgeon  from  virgin  silver  plate  rigid  enough  to  maintain 
its  shape  when  bent.  It  should  be  of  sufficient  width  to  insure  it 
agiainst  cutting  into  the  edge  of  the  lateral  incisions." 
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The  obturator  devised  nine  years  ago,  excepting  in  refine- 
ment of  construction,  has  been  retained  in  its  original  form  and  used 
ever  since  in  all  cases  where  the  cleft  extends  anterior  to  the  hard 
palate.  The  hook  retractors  were  not  entirely  satisfactory  and  were 
replaced  by  the  lead  or  silver  band  now  used.  This  consists  of  a 
strip  of  lead  or  silver  slightly  less  than  1  c.  m.  wide  and  15  c.  m. 
long.  One  end  of  this  band  is  cut  to  a  point.  At  this  point  a  small 
hole  is  punched  for  the  attachment  of  a  stout  thread.  Two  rows 
of  holes  Yz  c.  m.  apart  in  cross  section  and  the  same  in  longitudinal 
section  are  punched  along  the  extent  of  the  middle  third  of  the  band. 
A  thread  carrying  a  large  curved  needle  is  tied  through  the  hole  in 
the  pointed  end  of  the  band. 

This  band  has  been  used  to  relieve  tension  in  two  situations,  one 
in  front  of  the  emergence  of  the  palatine  arteries  and  the  other  behind 
the  posterior  ends  of  the  alveolar  processes.  When  the  stitches  are 
all  in  place  the  gap  between  the  flap  edges  can  be  estimated.  Then 
the  lateral  incisions  which  are  to  carry  the  band  (or  bands  if  two  are 
used  )  are  made.  It  is  evident  that  the  farther  these  incisions  are 
from  the  line  of  union  the  better  for  the  circulation  along  these  edges. 
At  a  point  on  both  sides  just  behind  the  alveolar  process  and  well 
up  against  where  the  buccal  surface  curves  onto  the  soft  palate  a 
knife  is  plunged  through  the  tissues  to  emerge  in  the  nasopharynx. 
The  line  of  perforation  is  directed  towards  the  nasopharynx  and 
slightly  to  the  center  Hne.  Through  this  hole  an  artery  clamp  is 
passed  and  gently  opened,  the  object  being  to  stretch  the  tissues. 
Slowly  and  gently  the  palate  is  worked  over  towards  the  center.  It 
is  sometimes  necessary  to  carry  an  incision  along  the  posterior  end  of 
the  alveolar  process.  This  incision  must  never  curve  forward  around 
this  end  since  at  this  point  is  found  the  palatine  artery.  The  same 
procedure  is  carried  out  on  both  sides  until  the  flaps  meet  with  ease 
at  the  center  line.  The  curved  needle  holding  the  band  is  now 
backed,  eye  first,  through  the  stretched  incision,  carried  across  the 
nasopharynx  and  brought  out  on  the  buccal  surface  through  the 
corresponding  incision  on  the  opposite  side.  The  thread  then  leads 
the  band  through  in  the  same  way.  The  stitches  are  now  tied  in  the 
soft  palate.  More  stretching  of  the  tissues  towards  the  center  line 
may  be  required  as  each  stitch  is  tied  to  secure  coaptation  without 
tension.  The  importance  of  complete  relaxation  cannot  be  too  strongly 
stressed.  In  some  cases  the  lateral  incisions  gape  so  wide  on  either 
side  that  the  nasopharynx  can  be  seen  through  the  openings.  If  the 
center  unites,  these  large  lateral  holes  always  close  promptly.  The 
band  is  now  drawn  across  until  all  central  tension  is  overcome  and 
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the  palate  lies  flaccid  at  the  Hne  of  union.  It  is  then  secured  by- 
tying  through  the  holes  in  the  band  which  come  opposite  each  other. 
If  required  a  similar  band  may  be  placed  so  as  to  rdieve  tension  in  the 
hard  palate  region.  Here  the  lateral  incisions  are  made  as  far  out 
as  possible  and  the  tissues  stretched  to  the  center  as  before  described. 

These  bands  and  the  obturator  are  removed  with  the  stitches 
eight  or  nine  days  later.  This  should  always  be  done  under  general 
anesthesia,  to  obviate  injury  to  the  palate  from  struggling. 

Full  feeding  is  begun  as  soon  as  possible.  The  mouth  is  irri- 
gated after  each  feeding  and  a  few  drops  of  2%  mercurochrome 
solution  dropped  over  the  line  of  stitches  and  into  both  sides  of  the 
nose. 

This  method  puts  the  palate  completely  at  rest  during  the  healing 
period.  Tongue  pressure  is  entirely  obviated.  The  muscular  con- 
trations  of  the  soft  palate  during  crying  and  deglutition  exert  their 
force  against  the  band  and  not  against  the  line  of  union. 

The  percentage  of  healing  even  in  apparently  hopeless  cases  has 
been  enormously  increased.  I  cannot  close  this  paper  without  a 
word  on  the  help  given  in  this  work  by  Dr.  James  Sonnett  Greene  of 
the  Speech  Clinic  in  New  York.  Where  the  surgery  ends,  he  begins 
and  by  his  great  genius  carries  many  of  these  cases  to  a  perfection 
of  speech  hitherto  unknown.  Before  this  aid  came  to  us,  speech 
failure  was  very  common  even  in  the  apparently  surgically  perfect 
case.  I  beheve  that  speech  education  is  just  as  essential  here  as 
surgery.  In  the  union  of  surgery  and  speech  education  we  may 
look  into  the  future  for  better  results  than  have  rewarded  our 
stumbling  efforts  in  the  past. 

DISCUSSION. 

Dr.  Robert  H.  Ivy,  Philadelphia  (by  invitation).  Every  one  who  has 
done  cleft  palate  work  realizes  the  importance  of  proper  relaxation  of 
the  tissues.  This  can  usually  be  obtained  by  sufficient  freeing  of  the 
tissue,  if  it  can  be  done  without  mechanical  injury.  One  device 
by  a  French  worker  was  the  use  of  tape,  tied  in  the  median  line  around 
the  soft  palate.  This  was  used  at  the  Mayo  clinic.  I  think  a  metal 
band  would  serve  the  purpose  better.  Recently  in  Paris  a  silver  wire  has 
been  used,  introduced  from  side  to  side,  in  the  muscle  tissue,  without 
perforating  the  mucous  membrane.  The  suture  is  introduced  through 
the  lateral  incision  and  brought  back  through  the  same  opening,  and 
holds  the  tissues  together.  The  object  of  our  operations  is  to  give  a 
long  flexible  soft  palate  and  to  get  the  best  results  we  must  devise  some 
means  of  covering  the  raw  surface  with  mucous  membrane.  Some  work 
has  been  done  on  taking  of  mucous  membrane  from  the  cheek  and 
turning  it  in  to  cover  the  raw  surface.  This  procedure  has  not  been 
published   yet. 

Dr.  L.  A.  McClelland,  Brooklyn.  I  should  like  to  ask  a  few 
questions:  What  is  the  plan  of  bringing  the  hard  palate  together?  That 
is  important.    At  what  age  does  Dr.  MacKenty  operate  on  the  patient? 


238  DISCUSSION. 

Why  not  operate  very  early  when  there  ns  more  plasticity  of  the  facial 
bones?  Why  does  he  not  refer  to  the  Brophy  operation?  Brophy 
is  really  the  leading  exponent  of  cleft  palate  operations.  Why  should 
there  not  be  permanent  sutures  of  silk  or  silver  wire?  Brophy  demon- 
strated that  there  is  ample  tissue  to  bring  the  part  'together  by  bringing 
tissue  down  from  the  nose.  Musdle  tissue  from  the  jaw  was  brought 
down  to  form  a  roof  for  the  mouth.  The  real  skill  is  dn'  bringing  the 
hard  parts  together  with  silver  wire.  Retaining  sutures  are  placed 
afterwards. 

Dr.  George  L.  Richards,  Fall  River.  The  Lane  operation  is  a  back 
number,  and  had  the  drawback  of  leaving  insufficient  tissue  in  case  it  was 
necessary  to  reoperate.  In  this  method  of  Dr.  MacKenty,  there  is  still 
enough  tissue  left  in  case  reoperation  is  necessary. 

Dr.  T.  E.  Carmody,  Denver.  Dr.  MacKenty  is  not  discussing 
the  Brophy  type  of  operation.  He  brings  up  one  good  point,  and  that  is 
to  be  careful  in  a  septic  field.  Lane  did  not  wear  gloves,  but  he  wore 
his  silk  hat  to  the  operation.  Owen  emphasized  that  we  must  avoid 
traumatism  to  the  tissues  or  they  will  fail  to  heal.  Lateral  incisions  are 
not  necessary  in  a)ll  cases  because  the  flap  can  be  brought  together 
without  that  procedure.  Dr.  MacKenty  speaks  of  tongue  pressure,  I 
had  one  case  of  a  child  4  years  old  who  pushed  out  all  the  sutures  with 
the  tip  of  his  tongue.  The  Lane  operation  should  not  be  used.  The 
Langenbeck  operation  was  done  before  his  time  by  Warren  and  by 
Dieffenbach.  Dr.  MacKenty  has  called  attention  to  the  fact  that  the 
mucous  membrane  of  the  soft  palate  is  double.  By  splitting  that 
membrane  you  have  a  wider  and  fresher  area  to  bring  together.  The 
method  of  bringing  mucous  membrane  from  the  cheek  is  good,  but  the 
plan  of  transplanting  tissue  frami  the  neck'  has  been  a  failure  in  my 
hands. 

Dr.  LJnn  Emerson,  Orange,  N.  J.  I  would'  rather  have  a  live 
baby  by  waiting  till  the  child  is  8  or  10  months  old;  the  mortality  is 
very  high  in  early  infancy.  These  children  are  badly  nourished  and  hard 
to  feed  and  do  not  have  sufficient  resis'tence  to  withstand  surgical  shock. 
One  great  danger  is  traumatism,  from  gripping  the  tissues.  I  use  the 
Syms-Holland  needle,  devised  for  vesico-  vaginal  fistula.  I  put  my  needle 
in  the  flap,  turn  it  sidewise,  put  needle  on  the  nasal  surface  of  the 
flap,  push  needle  through,  and  draw  stitch  out  8  inches  (before  putting 
through  the  opposite  side  I  fold  the  stitch  back  on  the  needle)  this 
avoids  making  pressure.  The  stitch  comes  out  as  'a  little  loop.  I  take 
a  sharp  tenaculum  and  pull  it  through.  No  traction  is  necessary.  I 
get  less  traumatism  by  beginning  my  stitches  from  before  back  this 
avoids  catching  the  stitches  on  the  wire,  with  consequent  traumatism. 

Dr.  MacKenty,  (closing)  :  Wire  sutures,  like  all  sutures  cut 
through  the  tissues.  The  same  thing  occurs  with  Brophy  plates.  They 
cut  through  and  did  not  relieve  tension.  In  regard  to  speech,  that 
is  what  we  are  aiming  lat  but  we  must  get  the  case  early.  Dr.  J.  S. 
Greene  has  given  us  enormous  help  in  this  since  he  entered  the  field. 
In  regard  to  raw  surface,  there  is  no  raw  surface  on  the  soft  palate, 
but  there  is  on  the  hard  palate.  I  did  not  speak  of  the  Brophy  operation, 
as  I  only  dealt  with  one  section  of  the  work.  There  is  a  certain 
mortality  in  operating  on  very  youngi  children,  and  I  am  not  strong 
for  that  operation.  Brophy  has  done  much  to  stimulate  this  work,  but 
he  is  wrong  in  stating  that  the  tissues  are  all  there.  I  agree  with 
Dr.  Carmody  on  the  asepsis  question,  it  is  very  important.  Lateral  in- 
cisions should  be  used  when  necessary  to  get  relief  of  tension.  As  to 
removal  of  sutures  bv  the  tongue,  that  cannot  happen  with  my  obturator. 
In  regard  to  splitting:  the  soft  palate,  it  is  hard  to  keep  the  edges  from 
curl'ng  up.  I  have  bren  using  denudation,  taking  only  mucous  membrane 
and  getting  flat  surface  as  much  as  possible.  I  think  Dr.  Emerson  has 
shown  us  a  very  ing^iious  device  for  avoiding  traumatism  to  the  tissues 
which  is  an  importrnt  matter. 
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FURTHER  OBSERVATION  OF  MASTOID  STRUCTURE 
BY  MEANS  OF  X-RAY. 

By  NOLTON  BIGELOW,  M.  D.,  and  LSAAC  GERBER,  M.   D.,  Providence,  R.  I. 

Several  years  ago  we  undertook  some  x-ray  investigations  of 
the  mastoid,  the  results  of  which  were  pubhshed  in  two  papers  (i-  ^). 
In  these  we  attempted  to  correlate  the  anatomical  data  obtainable  by 
mastoid  radiography  with  the  clinical  and  surgical  aspects  of  mastoid 
disease.  As  these  preliminary  studies  were  limited  to  clinically  ob- 
served cases,  it  became  evident  that  certaih  anatomical  features  could 
be  more  accurately  determined  and  perhaps  standardized  by  x-raying 
a  large  number  of  bones.  In  casting  about  for  material,  we  naturally 
turned  to  Dr.  B.  Alex.  Randall  whose  collection  of  temporal  bones  is 
world  famous.  On  requesting  the  privilege  of  radiographing  these 
bones,  we  learned  that  Drs.  Joseph  C.  Beck  and  Samuel  Iglauer  had 
previously  made  a  similar  request.  At  the  suggestion  of  Dr.  Randall, 
it  was  decided  that  we  all  join  forces,  we  ourselves  undertaking  the 
mechanical  work  of  making  the  radiograms.  This  we  have  been 
doing  for  the  past  two  years  but  as  the  work  is  more  time  consuming 
than  first  anticipated,  it  has  made  slow  progress  and  even  now  is  in 
nowise  completed.  While  experimenting  with  various  angles  for 
projecting  the  mastoid  on  to  the  x-ray  plate,  we  discovered  an  angle 
that  revealed  the  cellular  structure  of  the  mastoid  proper  as  did  no 
other.  This,  which  we  have  termed  the  occipital  projection,  is  equally 
applicable  to  the  living  and  now  constitutes  a  part  of  our  routine  ex- 
amination, being  especially  useful  where  the  cell  structure  is  limited 
as  is  the  case  in  infants  and  young  children.  We  have  also  found  this 
projection  most  useful  in  correlating  x-ray  appearances  with  the 
modern  ideas  of  mastoid  development  and  structural  variations  so 
carefully  worked  out  by  Wittmaak,  (^).  As  our  work  along  this 
line  is  still  incomplete,  it  was  deemed  advisable  to  present  the  new 
projection  together  with  its  practical  applications  as  a  preliminary 
report,  this  with  the  hearty  assent  of  Drs.  Randall,  Beck  and  Iglauer. 

It  seemed  desirable,  however,  to  divide  this  into  two  parts  ;  the 
one  discussing  the  more  strictly  x-ray  aspects  while  the  other  deals 
with  anatomical  and  clinical  correlations.  Hence,  those  desirous  of 
purely  technical  details  are  referred  to  the  first  part,  which  will, 
shortly,  be  published  in  the  Journal  of  Radiology. 
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It  might  be  well  at  this  point  to  state  our  position  as  regards 
mastoid  radiography  in  general.  As  brought  out  in  the  first  part, 
we  do  not  consider  this  method  of  examination  as  a  means  by  which 
the  otologist  can  shift  the  responsibility  of  making  diagnoses  or  decid- 
ing for  or  against  operation  and  that  the  radiologist  who  attempts  to 
assume  these  responsibilities  is  in  a  fair  way  to  discredit  all  mastoid 
radiography.  We  do  know,  however,  that  this  is  the  only  possible 
means  we  have  of  informing  ourselves  as  to  the  anatomical  structure 
of  any  given  mastoid,  unless  we  resort  to  mere  guess-work  or 
destructive  exploration.  As  positive  proof  of  this  statement,  the 
hundred  temporal  bones  so  far  examined  were  carefully  studied 
externally  and  an  estimate  made  as  to  internal  structure  before  their 
subjection  to  x-rays.  With  all  the  advantage  of  no  obtruding  soft 
tissues  coupled  with  exact  knowledge  as  to  the  location  of  the  sinus 
and  the  intracranial  configuration,  we  were  absolutely  wrong  in  about 
50%  of  all  cases.  Certain  types  of  infection  in  the  living,  to  be  sure, 
are  coupled  with  certain  anatomical  peculiarities ;  but,  as  to  determin- 
ing or  even  estimating  the  internal  structure  of  a  mastoid  from  its 
mere  configuration,  the  above  investigation  speaks  for  itself. 

Before  proceeding  with  the  main  discussion,  we  wish  to  pay 
tribute  to  the  kindness  and  courtesy  of  Dr.  Randall  whose  hearty 
co-operation  has  made  this  work  possible. 

Although  it  is  well  known  that  the  structure  of  one  mastoid  may 
be  totally  unlike  that  of  another,  yet  this  fact  receives  little  or  no 
consideration  in  every  day  practice.  In  the  clinical  study  of  a  middle 
ear  infection  with  possible  mastoid  involvement,  it  is  usually  assumed, 
perhaps  unconsciously,  that  the  mastoid  contains  a  certain  amount  of 
pneumatic  cellular  structure.  That  there  is  one  chance  in  five  that 
this  is  not  the  case  was  brought  out  by  Cheatle,  ("*•  ^),  some  fifteen 
years  ago  when  he  demonstrated  that  20%  of  all  adult  mastoids 
contain  practically  no  pneumatic  cells,  the  "mastoid  mass"  remaining 
diploetic  or  dense  as  in  infancy.  These  figures  were  recently  con- 
firmed by  Turner,  (^)  and  Porter,  so  far  as  European  skulls  are 
concerned.  They  also  made  the  interesting  observations  that  the 
percentage  of  infantile  mastoids  was  greater  in  dolicocephalic  skulls 
than  in  those  of  the  brachycephalic  type  and  that  infantile  mastoids 
were  decidedly  less  prevalent  in  primative  races  than  in  those  on  a 
higher  plane  of  ci\ilization.  As  the  cell  content  of  the  individual 
mastoid  ranges  from  none  at  all  up  to  the  most  widespread  distribu- 
tion, these  variations  in  structure  apparently  signify  ditTerent  degrees 
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of  development,  with  the  infantile  types  at  one  extreme  and  the  com- 
pletely pneumatic  at  the  other,  while  the  numerous  varieties  of  mixed 
mastoids  represent  the  intervening  stages. 

It  seems  self  evident  that  the  extent  of  an  acute  mastoid  infection 
together  with  its  clinical  course,  in  fact,  its  entire  pathology  must 
depend  in  large  measure  upon  the  amount  and  the  distribution  of 
the  pneumatic  cells.  While  there  is  some  dispute  as  to  how  much 
reliance  should  be  placed  in  x-ray  examination  as  regards  pathology, 
this  is  our  sole  means  of  information  both  as  to  the  amount  and  the 
distribution  of  the  pneumatic  cells,  short  of  mere  guess-work  or 
destructive  exi)loration ;  though,  judging  by  the  x-ray  reports  as 
quoted  in  the  current  literature,  this  part  of  the  examination  is  too 
often  neglected.  These  reports  deal  with  the  question  of  haziness, 
cloudiness  or  the  breaking  down  of  cell  walls  and  the  like,  but  a  report 
that  gives  the  reader  any  definite  idea  as  to  the  anatomical  structure 
of  the  mastoid  in  question  is  decidedly  rare.  Just  why  important 
anatomical  details  that  can  be  easily  determined  should  receive  so 
little  attention  is  hard  to  fathom,  but  is  probably  due  to  inadequate 
and  unstandardized  methods  for  describing  the  same.  As  the  usual 
classification  of  mastoids  into  three  types,  diploetic,  pneumatic  and 
mixed,  is  altogether  too  general  for  either  description  or  comparison, 
a  more  precise  classification  would  seem  highly  desirable.  Several 
such  have  been  proposed,  one  of  which  was  devised  by  ourselves,  (i) 
The  latter,  is  not  purely  arbitrary  but  is  based  on  the  development 
of  the  mastoid,  the  various  types  described  representing  different 
degrees  of  development.  It  would  seem  as  though  such  a  classifica- 
tion ought  to  prove  useful  for  describing  and  comparing  the  various 
types  of  mastoids  encountered  in  every  day  practice.  Nevertheless, 
this  classification,  though  perhaps  possessing  some  merit,  has  proven, 
like  all  others,  to  be  utterly  useless  for  the  purpose  intended.  This 
is  due  to  the  fact  that  the  various  types  of  structure  are  not  so  sharply 
differentiated  as  an  abstract  description  would  seem  to  indicate,  but 
as  actually  encountered,  one  type  shades  into  another  so  gradually  that 
clear  cut  divisions  are  impossible.  Therefore,  the  only  other  alterna- 
tive is  to  devise  some  practical  method  of  accurately  portraying  and 
describing  the  anatomy  of  each  individual  mastoid  in  terms  that  are 
intelligible  to  the  average  reader. 

The  recent  work  of  Wittmaack,  (^),  "The  Normal  and  the 
Pathological  Pneumatization  of  the  Temporal  Bone"  supplies  a 
terminology  that  is  both  comprehensive  and  easily  understood,  while 
the  occipital  x-ray  projection,  which  discloses  all  pneumatic  cell  struc- 
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ture,  renders  practically  every  mastoid  amendable  to  concise  and 
accurate  anatomical  description.  Wittmaack  has  demonstrated  that 
by  the  end  of  the  first  year  the  pneumatic  structure  of  the  mastoid 
consists  of  a  large  antrum  with  comparatively  smooth  walls.  Under 
normal  conditions,  pneumatic  cells  then  begin  to  develop  in  two 
directions ;  concentrically  into  the  lumen  of  the  antrum  and  excen- 
trically  toward  the  periphery.  In  concentric  pneumatization,  bony 
trabeculae  sprout  from  the  walls  of  the  antrum  underneath  the 
mucous  membrane.  By  their  fusion  one  with  another  these  trabe- 
culae form  first  one  layer  of  the  fine  pneumatic  cells  on  the  walls  of 
the  antrum  and  then  others  till  the  antral  lumen  becomes  much 
narrowed.  In  excentric  or  peripheral  pneumatization  the  original 
marrow  spaces  or  diploe  are  replaced  by  pneumatic  cells,  all  of  which 
is  described  with  the  utmost  histologic  detail.  As  pneumatization 
progresses  toward  the  periphery  the  cells  become  larger  and  larger, 
finally  ending  in  a  series  of  broad  cul-de-sacs.  These  large  peri- 
pheral cells  are  also  partially  subdivided  by  bony  trabeculae  that  sprout 
up  as  in  the  antrum.  This  fact  should  always  be  borne  in  mind 
when  attempting  to  diagnose  a  pathologic  breaking  down  of  cell 
walls ;  an  appearance  that  may  be  due  to  a  normal  but  incomplete 
subdivision  of  the  larger  cells.  In  fact,  such  areas  showing  an  ap- 
parent breaking  down  of  cell  walls  are  fairly  common  in  the  peri- 
pheral cells  of  absolutely  normal  mastoids  (Fig.  1,  2).  Radio- 
grams of  bone  are  used  to  illustrate  this  point  because  they  can  be 
reproduced  much  better  than  those  from  the  living.  However,  the 
same  appearance  is  frequently  seen  in  the  latter.  If  there  be  a 
certain  amount  of  haziness  in  such  cases  either  from  pathology  or 
poor  technique,  there  is  quite  likely  to  be  some  discrepancy  between 
the  x-ray  reports  and  the  operative  findings,  which  probably  accounts 
for  some  of  the  belief  that  mastoid  radiograms  are  quite  apt  to  be 
misleading. 

According  to  Wittmaack,  a  mastoid  that  is  not  completely  pneu- 
matized  by  the  end  of  the  third  year  or,  at  the  very  latest,  by  the  end 
of  the  fifth  never  becomes  so  later  on.  Furthermore,  in  a  completely 
pneumatic  mastoid  the  process  of  pneumatization  never  comes  to 
a  complete  halt  but  continues  on  into  old  age  though  at  a  decidedly 
slower  pace.  In  arrested  developement  the  disturbing  factors — a 
detailed  description  of  which  is  beyond  the  scope  of  this  paper — 
have  played  their  part  by  the  end  of  the  first  year,  and  the  earUer 
in  life  they  come  into  play  the  more  profound  will  be  their  efifect  on 
the  process  of  pneumatization.  In  other  words,  restricted  pneuma- 
tization is  not  due  to  infections  that  occur  in  later  life.    The  following 
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case  has  considerable  bearing  on  this  point.  Figure  3  is  a  radiogram 
of  Case  10  from  our  report  of  several  years  ago.  (i).  This  was 
taken  three  years  after  an  acute  mastoid  infection  that  recovered 
without  operation,  though  with  some  residual  deafness  and  subject- 
ive symptoms.  There  is  considerable  density  posteriorly  in  the  midst 
of  which  are  scattered  scraps  of  pneumatic  cells,  evidently  sclerosis 
due  to  infection  in  adult  life,  as  is  seen  when  compared  with  the  nor- 
mal mastoid  (Fig.  4).  Figure  5  is  a  radiogram  of  the  same 
mastoid  taken  in  November  1,  1922,  eight  and  one-half  years  after  the 
original  infection,  and  five  years  after  the  plate  shown  in  Figure  3. 
While  it  may  not  be  so  evident  in  the  reproductions,  yet  a  comparison 
of  the  original  radiograms  shows  a  decided  increase  in  the  pneumatic 
cellular  structure ;  whereas,  according  to  our  old  conception  a  de- 
crease or  at  least  a  stand  still  is  to  be  expected. 

Wittmaack  describes  the  completely  pneumatic  mastoid  as  fol- 
lows :  "In  accordance  with  the  somewhat  different  procedure  in  de- 
velopment, the  cell-net  surrounding  the  antrum  is  relatively  fine 
meshed  while  the  meshes  gradually  widen  out  toward  the  periphery 
and  finally  end  in  a  fringe  of  larger  bladder-like  cells.  The  parti- 
tions of  this  net-work  consists  of  comparatively  thin  bone  of  about 
the  same  thickness."  The  conception  of  pneumatic  structure  as  a 
cell-net  constitutes  a  reliable  basis  for  describing  the  anatomy  of  all 
mastoids  irrespective  of  age  or  type  of  structure,  providing  all  of  the 
cell-net  be  projected  on  to  the  x-ray  plate  and  none  of  it  be  hidden 
by  the  petrous  pyramid.  In  plates  taken  in  the  usual  projection  with 
the  two  meati  superimposed,  the  pyramid  extends  backward  and 
obscures  the  cdl  net  in  the  vicinity  of  the  antrum  (Fig.  6a).  While 
this  may  be  of  no  great  moment  in  large  pneumatic  mastoids,  it  is  of 
the  utmost  importance  in  the  examination  of  the  young  children  or 
those  cases  in  which  the  extent  of  the  cell  net  is  decidedly  limited. 
In  the  occipital  projection  the  pyramid  is  thrown  forward  and  over- 
lies the  middle  ear  and  the  zygoma  (Fig.  6b).  As  this  obscures  the 
zygomatic  cells  both  projections  are  necessary  for  a  complete  exam- 
ination. 

The  foregoing  description  of  the  normal  pneumatic  cell-net 
coupled  with  the  occipital  projection  elucidates  a  point  that  has  long 
defied  our  attempts  at  explanation ;  namely,  the  apparent  presence 
of  diploe  about  the  antrum  of  otherwise  completely  pneumatic 
mastoids.  Other  observers  have,  like-wise,  been  puzzled  by  this 
appearance  which  has  been  described  as  a  "dumb-bell  constriction  in 
and  about  the  antrum."     Bearing  in  mind  Wittmaack's  description, 
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it  will  be  seen  on  comparing  Figures  6a  and  6b  that  this  diploetic 
appearance  is  due  to  the  fine  meshed  cell  net,  that  normally  surrounds 
the  antrum,  showing  through  the  superimposed  pyramid.  These 
fine  meshes  of  the  normal  cell  net  are  apt  to  be  mistaken  for  diploe 
even  in  sectioned  bones  as  shown  by  Figure  6c  which  is  the  same 
bone  as  in  Figures  6a  and  6b.  On  comparing  these  three  figures  it 
will  be  seen  that  the  occipital  projection  roughly  corresponds  to  a 
vertical  cross  section  of  the  mastoid  in  the  sagittal  plane. 

The  mastoid  with  no  pneumatic  cells  presents  the  greatest  con- 
trast to  the  completely  pneumatic  type,  as  shown  by  Figure  7a.  This 
might  be  termed  either  a  diploetic,  an  infantile,  an  acellular  or  a  scle- 
rosed mastoid  or  one  with  total  arrest  of  pneumatization ;  but,  if  the 
radiologist  simply  states  that  the  entire  mastoid  is  diploetic  with  no 
visible  evidence  of  pneumatic  cells,  he  will  give  us  a  clearer  concept 
of  its  actual  structure,  than  if  he  merely  gives  it  a  name.  From  this 
information  the  otologist  will  be  able  to  visuahze  the  anatomical  re- 
lations fully  as  well  if  not  better  than  by  exploratory  operation.  He 
will  know  that  the  pneumiatic  structure  of  such  a  mastoid  consists 
of  an  antrum  deeply  placed  in  dense  bone;  that  there  may  be  only 
a  very  thin  plate  of  bone  between  the  antrum  and  either  the  middle 
or  the  posterior  fossa  or  the  sinus  or  all  three  combined ;  that,  as 
even  the  most  virulent  infection  in  an  antrum  so  situated  is  incapable 
of  producing  but  few  if  any  of  the  typical  signs  and  symptoms  of 
mastoiditis,  though  all  the  more  likely  to  give  rise  to  intra-cranial 
complications,  an  operation  will  be  urgently  indicated  on  far  less 
clinical  evidence  than  almost  any  other  type  of  mastoid.  In  other 
words,  he  should  not  allow  a  patient  to  die  of  meningitis  or  some 
other  intra-cranial  complication  while  waiting  for  typical  signs  and 
symptoms  of  mastoiditis  to  make  their  appearance.  Even  though 
delay  be  unattended  by  disaster,  it  should  always  be  borne  in  mind 
that  with  this  type  of  mastoid  a  middle  ear  discharge  is  quite  likely 
to  become  chronic.  Hence,  in  view  of  the  constant  annoyance,  the 
loss  of  hearing  and  the  ever  present  menace  to  life  thereby  entailed, 
a  simple  mastoidectomy  is  often  indicated  for  the  prevention  of  this 
complication  even  though  there  be  no  other  sign  or  symptom,  save 
otorrhea,  to  justify  its  performance. 

That  the  occipital  projection  (Fig.  7a)  is  a  reliable  guide  as  to 
the  absence  of  cells  is  demonstrated  by  sectioning  the  bone  (Fig.  7b). 
From'  the  standpoint  of  development,  it  makes  little  or  no  practical 
difference  whether  the  mastoid  be  dense  or  diploetic.  In  calling  atten- 
tion to  the  two  infantile  types,  the  dense  and  diploetic,  Cheatle  (^•^) 
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emphasizes  the  fact  that  in  the  latter  a  layer  of  compact  hone 
always  separates  the  antrum  from  diploe.  He  offers  no  explanation 
as  to  the  occurrance  of  these  types  beyond  suggesting  an  increased 
density  of  bone  as  a  determining  factor.  From  Wittmaack's  de- 
scription (^)  of  pneumatization  it  becomes  evident  that  the  layer 
of  compact  bone  separating  the  antrum  from  diploetic  structure  is 
due  to  a  conversion  of  the  marrow  spaces  or  diploe  adjacent  to  the 
antrum  into  compact  bone;  while,  in  the  case  of  the  dense  mastoid 
this  process  is  so  exaggerated  that  the  entire  mastoid  becomes  scle- 
rosed. In  other  words,  these  two  types,  the  diploetic  and  the  dense, 
are  sclerosed  mastoids  due  to  total  arrest  of  pneumatization,  differ- 
ing only  in  the  degree  of  sclerosis.  It  seems  evident,  however,  that 
osteo-myehtis  would  be  more  probable  in  a  diploetic  than  a  dense 
mastoid,  especially  if  there  be  a  small  amount  of  pneumatic  struct- 
ure by  which  an  antrum  infection  could  be  carried  deeper  into  the 
mastoid.  Wittmaack  has  furthur  demonstrated  that  the  bone  itself 
plays  but  a  secondary  role  in  the  process  of  pneumatization.  If  the 
bone  be  dense  the  cells  may  be  smaller  and  the  cell-net  not  so  ex- 
tensive; but,  in  this  case,  if  other  conditions  be  normal,  the  entire 
mastoid  will  be  small  yet  perfectly  pneumatized.  The  occurrence  of 
peri-labyrinthine  cells  is  added  evidence  that  the  density  of  bone  per 
sc  is  no  bar  to  pneumatization,  as  the  densest  bone  in  the  body  is 
to  be  found  in  this  region. 

A  very  small  fine  meshed  cell-net  is  depicted  in  Fig.  8a.  This 
radiogram  demonstrates  the  value  of  projecting  the  pyramid  for- 
ward so  as  not  to  obscure  the  region  of  the  antrum,  as  may  be  seen 
on  comparing  this  radiogram  with  that  shown  in  Fig.  8b,  taken  in 
the  usual  angle  with  the  two  meati  superimposed.  That  the  occipital 
projection  discloses  practically  all  of  the  pneumatic  cells  that  are  pres- 
ent is  again  demonstrated  by  sectioning  the  bone  (Fig.  8c).  This 
is  of  the  greatest  importance  wherever  the  cell-net  is  much  restricted, 
as  is  usually  the  case  in  very  young  children.  The  superiority  of 
the  occipital  projection  at  this  age  becomes  apparent  on  comparing 
the  mastoid  radiograms  of  a  twenty-<two  months  old  child  (Fig. 
9a,  9b),  taken  with  the  usual  and  the  occipital  angles  respectively. 
Whether  or  not  this  be  brought  out  in  the  reproductions,  a  study  of 
the  original  films  discloses  in  the  occipital  projection  a  small  but 
well  marked  cell-net  in  the  vicinity  of  the  antrum,  practically  all  of 
which  is  hidden  by  the  pyramid  when  the  two  meati  are  superimposed. 
These  two  mastoids,  the  one  in  the  dry  bone  and  that  in  the  child, 
can  be  accurately  described  as  follows :    X-ray  examination  discloses 
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a  much  restricted  cell-net  limited  to  the  vicinity  of  the  antrum,  the 
remainder  of  the  mastoid  being  entirely  diploetic. 

Infection  in  a  mastoid  of  this  type  at  this  age  or  thereabouts 
will  usually  evoke  the  typical  signs  and  symptoms  of  mastoiditis, 
though  our  experience  has  taught  us  not  to  rely  on  this  too  implicitly. 
In  the  case  of  the  adult,  however,  we  should  always  remember  that 
even  this  grade  of  arrested  development  may  be  coupled  with  sclero- 
sis sufficient  to  mask  the  typical  signs  and  symptoms  of  mastoiditis 
almost  as  effectually  as  in  the  acellular  types.  Hence,  the  slightly 
pneumatized  mastoid  is,  potentially,  the  most  dangerous  of  all ;  for 
the  small  amount  of  pneumatic  structure  predisposes  to  a  deeper 
and,  at  the  same  time,  to  an  insidious  extention  of  virulent  infection. 

A  more  advanced  stage  of  development  is  shown  in  Figure  10. 
The  cell-net  is  typical  in  that  its  meshes  are  small  in  the  antral  region 
and  gradually  widen  out  toward  the  periphery.  It  is  limited,  however, 
to  the  upper  two-thirds  of  the  mastoid,  the  tip  being  entirely  diplo- 
etic. This  illustrates  another  important  point  brought  out  by  Witt- 
maack  in  the  course  of  his  investigations ;  namely,  that  while  the 
upper  part  of  the  mastoid  is  pneumatized  by  cells  that  push  out  from 
the  antrum,  the  tip  is  pneumatized  from  the  hypo -tympanum.  The 
aditus  serves  as  the  outlet  to  the  middle  ear  for  the  upper  group  of 
cells,  while  the  sinus  tympani  located  in  the  posterior  pole  of  the 
hypo-tympanum  performs  this  function  for  those  in  the  tip  of  the 
mastoid.  In  the  normal  course  of  development  one  cell  system  so 
blends  with  the  other  that  the  difference  in  outlet  becomes  unimpor- 
tant. 

Complete  pneumatization  of  the  upper  two  thirds  of  the  mastoid 
with  a  total  arrest  at  the  tip  is  fairly  common.  The  reverse  of  this 
condition  while  possible  seems  to  be  extremely  rare  and  we  have 
found  no  reference  in  Wittmaack  to  any  such  type  of  structure.  Be 
that  as  it  may,  within  the  past  year  we  encountered  at  operation  a  case 
of  this  type  in  which,  unfortunately,  the  indications  for  operation 
were  too  evident  and  too  urgent  to  permit  of  an  x-ray  examination. 
The  upper  half  of  the  mastoid  was  entirely  dense  while  the  entire  tip 
and  the  bone  for  an  inch  posteriorly  contained  large  pneumatic  cells 
filled  with  pus.  A  chain  of  small  deeply  placed  cells  extended  upward 
along  the  posterior  canal  wall  and  ended  abruptly  at  the  approximate 
level  of  the  hypo-tympanum,  though  a  due  respect  for  the  facial 
nerve  prevented  an  exact  determination  of  this  point.  It  might  be 
interesting  to  note  that  this  patient,  a  child  of  twelve,  had  been  in 
extreme  pain  for  two  weeks  with  no  aural  discharge  at  any  time  or. 
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for  that  matter,  no  paracentesis.  When  examined  previous  to  oper- 
ation the  drum  though  congested  showed  no  bulging.  Though  mas- 
toids that  are  dense  or  diploetic  in  the  antral  region  and  pneumatic 
below  seem  to  be  most  unusual,  yet  those  whose  antral  cell-net  is 
much  restricted  while  the  tip  is  completely  pneumatic  are  of  compar- 
tively  frequent  occurrence.  A  good  example  of  this  condition  is 
shown  in  Figures  11a,  lib  and  lie. 

in  a  previous  communication  (i)  we  described  a  type  of  mas- 
toid, long  known  to  the  otologists  of  the  Massachusetts  Charitable 
Eye  and  Ear  Infirmary  as  the  "double  decker."  The  cells  of  a 
"double  decked"  mastoid  are  arranged  in  two  tiers,  an  inner  and  an 
outer,  which  are  separated  by  a  layer  of  bone  closely  resembling  the 
inner  table.  We  attempted  to  explain  this  type  as  a  mixed  mastoid 
with  diploe  in  one  plane  and  pneumatic  structure  in  the  other,  but 
in  the  light  of  Wittmaack's*  observation  that  the  mastoid  is  pneuma- 
tized  not  by  one  cell  system  alone  but  by  two  which,  at  first,  are 
separate  and  distinct,  it  seems  probable  that  the  "double  decked" 
arrangement  is  due  to  the  antral  cell  system^  failing  to  blend  with 
that  from  the  hypo-tympanum.  Occasionally  the  squama,  which 
forms  the  outer  antral  wall  and  approximately  the  upper  third  of  the 
mastoid  cortex,  extends  downward  over  the  petrosa  nearly  to  the 
tip  of  the  mastoid.  It  seems  possible  that  this  over-development  of 
the  squama  may  be  coupled  with  an  increased  resistance  along  the 
plane  of  the  squamo-mastoid  suture  sufficient  to  explain  a  lack  of 
fusion  of  the  two  cell  systems.  At  all  events,  this  type  of  mastoid 
generally  has  a  few  large  cells  at  the  tip  and  at  operation  the  "double 
decked"  condition  is  usually  unsuspected  until  these  tip  cells  are  un- 
capped. As  the  clinical  significance  and  the  x-ray  examination  of 
this  type  of  structure  have  been  fully  discussed  in  the  previous  com"- 
munication,  (/)  to  deal  with  them  here  would  be  merely  repetition. 
It  seems  well  to  state,  however,  that  the  radiologist  who  does  not 
make  stereoscopic  study  a  part  of  his  routine  examination  is  not 
likely  to  forewarn  the  otologist  as  to  this  type  of  structure. 

Again  consulting  Figure  10,  it  will  be  seen  that  in  addition  to 
the  diploetic  tip  the  cell-net  is  somewhat  restricted  posteriorly,  the 
cells  in  contact  with  diploe  having  thickened  walls.  According  to 
Wittmaack,  this  latter  condition  is  characteristic  of  arrested  pneu- 
matization  due  to  hyperplasia  of  the  lining  mucosa.  This  increased 
density  of  bone  at  the  periphery  of  the  cell-net,  though  probably 
serving  as  a  barrier  against  the  spread  of  infection  by  contact,  has 

*Wittmaack  does   not  mention   the   "double  decked"   type  of  mastoid. 
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Other  accompaniments  that  render  the  intra-cranium  more  susceptible 
to  blood  stream  infection.  As  an  explanation  of  these  points  involves 
the  entire  question  of  mastoid  development,  it  seems  proper  to  digress 
for  the  moment  in  order  to  mention  the  salient  histologic  features  of 
this  process. 

The  fetal  middle  ear  cavities — tympanum,  recessus  and  antrum — 
are  first  blocked  out  by  bony,  that  is  to  say,  cartilaginous  walls  and 
are  filled  with  gelatinous  embryonic  tissue  known  as  mesenchyme. 
A  lumen  begins  to  develop  between  the  fifth  and  sixth  month  of 
{•eiaX  life  by  an  evagination  of  epithelium  from  the  Eustachian  tube. 
As  the  lumen  expands  the  embryonic  tissue  recedes  so  that  the  mu- 
cous membrane  that  lines  these  cavities  is,  at  first,  normally  hyper- 
plastic and  consists  of  epithelium  originating  from  the  Eustachian 
tube  and  sub-epithelial  tissue  derived  from  mesenchyme.  During 
this  time  capillaries,  channeling  in  from  the  jugular  bulb,  from  the 
dura  of  both  fossae  and  from  the  knee  of  the  lateral  sinus,  come  into 
intimate  contact  with  the  sub-mucosa  of  the  developing  pneumatic 
cavities  and  their  respective  cell  systems.  Under  normal  conditions, 
this  hyperplastic  mucosa  regresses  to  a  muco-periosteal  membrane 
of  such  thinness  that  individual  layers  can  no  longer  be  dififerentiated, 
the  vascular  communications  with  the  dura,  the  sinus  and  the  jugular 
bulb  being  thereby  obliterated.  In  the  tympanum,  the  recessus  and 
the  antrum  this  regression  is  either  completed  by  the  end  of  the  first 
year  or  probably  not  at  all ;  if  the  mucosa  remain  hyperplastic  its 
vascular  connections  also  persist.  The  completion  of  the  middle  ear 
cavities  mark  the  end  of  the  first  period  of  development;  the  second, 
which  is  characterized  by  the  formation  of  the  pneumatic  cells,  closely 
follows. 

Both  the  hypo-  and  epi-tympanic  as  well  as  the  antral  cells  are 
formed  in  two  ways ;  first,  by  the  fusion  of  bony  trabeculae  that 
sprout  from  the  walls  of  the  respective  cavities,  followed  by  evagi- 
nation of  the  lining  mucosa  into  the  spaces  thus  formed ;  second,  by 
progressive  transformation  of  the  adjoining  marrow  spaces  into 
pneumatic  cells.  Before  these  spaces  actually  become  pneumatic 
they  undergo  preliminary  transformation.  As  the  mucosa  of  the 
middle  ear  cavities  has  previously  regressed  to  a  thin  muco-perios- 
teal membrane,  the  mucosa  adjacent  to  a  marrow  space,  about  to  be 
pneumatized,  becomes  vascular  and  somewhat  thicker.  A  cone  of 
this  thickened  sub-epithelial  tissue  then  forces  its  way  into  the  mar- 
row space  and  displaces  the  marrow  content.  The  continued  growth 
of  this  cone  causes  an  absorption  of  bone,  with  the  result  that  several 


OBSERVATIONS   OF   MASTOID   STRUCTURE. 


249 


Fig.    1. 

Larg-e    cell    in    tip.     Incomplete    trabeculation,    simulating    broken-down    and 
frilled-out  walls. 


Fig.    2. 
Same   condition   as   Figure   1,   somewhat   more   pronounced. 
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Fig.    3. 

Mrs.  H.  Examined  in  1917,  three  and  lialf  years  after  an  acute  mastoid 
infection.  Recovery  witliout  operation.  Considerable  density  posteriorly,  in 
midst  of  which  are  scattered  scraps   of  pneumatic   cells. 


Fig.    4. 
Mrs.    H.     Left   normal   mastoid,   showing   completely   pneumatic   type. 
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Fig-.    5. 

Mrs.  H.     Right  mastoid,  examined  in  1922,  five  years  after  Figure  3.     Defi- 
nite   increase    in    cellular   structure. 


Fis 


6a. 


Completely  pneumatic  mastoid,  projected  in  usual  manner  with  internal 
and  external  auditory  meati  superimposed.  Xote  how  petrous  pyramid  la 
projected  backward,   obscuring  region  of  antrum.      (Arrow.) 
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Fig.   6b. 

Same  mastoid,  talven  with  occipital  projection.  Pyramid  is  projected  for- 
ward over  tympanic  cavity  and  temporomandibular  joint.  Antral  portion  of 
mastoid  unobscured.     Note  fine   meshed  cell  net  in   this  region. 


Fig.   6c. 

Same  bone  in  vertical  cross  section.  saKittal  nlaro.  Note  that  occipital 
projection  (Fig.  6-B)  shows  approximately  same  cell  distribution  as  this  sec- 
tioned bone.  Arrow  points  to  fine  meshed  cell  net  in  outer  antral  wall,  re- 
sembling diploe. 
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Fig.  7a. 

Occipital   projection    showing'  complete  absence   of   pneumatic   cell?, 
sinus   very   prominent,   due   to   superficial   and   forward   position. 


Lateral 


Fig  7b. 

Same    bone   sectioned.      Ar;o\v    points    to    compact    bone   separating   antrum 
from  diploe.     Several  tiny  depressions  are  seen  in  outer  antral  wall. 


254 


N.    BIGELOW   AND   I.    GERBER. 


Fig-.    8a. 

Occipital  projection,   sliowing  a  fine   meshed  cell   net    (arrow)    in   immediate 
vicinity  of  antrum. 


Fig.   8b. 

Regular   projection.     Cell    net   almost    entirely   obscured    by    backward    pro- 
jection   of    petrous    pjramid. 
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Fig.    8c. 

Sectioned  bone.     A — Fine  meshed  cell  net  about  antrum.     B — Compact  bone 
separating    antrum    from    diploe. 


Fig.   9a. 

Child   22   months   old.     Regular  projection.     A — Tympanic   cavity.     B — Pyra- 
mid  obscuring   antral   region. 
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Fig.   9b. 

Same  child,  occipital  projection.       A — Small  but  definite  cell  net  seen  about 
antrum    (arrow).     D — Pyramid    projected    forward. 


Fig-.    10. 

Occipital  projection.  Upper  two-thirds  shows  typical  pneumatic  cell  net, 
with  fine  meshes  in  reg-ion  of  antrum  widening-  out  toward  periphery.  There 
is  some  limitation  of  cell  net  posteriorly,  while  tip  is  entirely  diploetic.  Note 
thickening  of  peripheral  cell  walls. 
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Pig.   11a. 

Usual    projection.     Tip    comijletely    pneumatic.     Considerable    limitation    of 
cell  net  in  upper  half. 


Fig.  lib. 


Occipital  projection.  Partial  development  of  upper  half  seen  more  clearly. 
This  demonstrates  superiority  of  occipital  projection  in  depicting  region  of 
antrum. 
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Fig.   lie. 

Vertical  cross  section,  sagittal  plane.  Again  demonstrates  that  occipital 
projection  brings  out  cell  net  practically  as  well  as  section  of  bone.  /(This 
bone  was  sectioned  further,  but  no  additional  pneumatic  cells  were  found 
in  upper  half.) 


Fig.    12. 

Cell  net  very   much   limited    in    extent.      All   cells  are   small,    without    thick- 
ening of  peripheral  walls.     Lateral  sinus  superficial  and  forward. 
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Fig.   13a. 

Usual    projection.     Extensive    pneumatization,    cells    reaching    through    zy- 
goma   to    temporomandibular   joint. 


Fig.   13b. 

Occipital   projection.     This    view   does    not   reveal   cells   in    region   of   zygoma 
as  well  as  usual  projection. 
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Usual    projection.     Extensive 
is  completely  diploetic. 


Fig.   14a. 
pneumatization    of    upper    portion,    while    tip 


Fig.   14b. 

Occipital    projection.     Shows    sharp    limitation    of    pneumatic    structure    and 
thickened  peripheral  walls  near  tip. 
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Fig-.   15a. 

Occipital    projection.     Cell    net    shows    limitation    posteriorly.     All    cells    are 
thickened. 
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Fig.   15b. 
Sectioned    bone,    showing  same   condition. 
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spaces  are  thus  thrown  into  one.  The  peri-vascular  tissue  of  cap- 
illaries from  the  dura  of  both  fossae,  the  lateral  sinus  and  the  jugular 
bulb,  respectively,  also  take  part  in  this  preliminary  process.  Hence, 
when  the  former  marrow  space  becomes  pneumatic  by  evagination 
of  epithelium  from  the  adjoining  pneumatic  cavity,  the  mucous  mem- 
brane that  lines  the  newly  formed  cell  is,  at  first,  normally  hyper- 
plastic and  has  the  same  vascular  connections  as  the  respective  mid- 
dle ear  cavity  from  which  it  originated.  These  are,  likewise,  severed 
when  the  mucosa  regresses  to  a  thin  muco-periosteal  membrane ;  but 
if  regression  does  not  occur  and  the  mucosa  remains  hyperplastic 
these  vascular  communications  with  the  dura,  the  sinus  or  the  jug- 
ular bulb  also  persist.  Moreover,  instead  of  an  absorption  of  bone, 
as  at  first,  a  deposition  of  bone  then  ensues,  causing  the  cell  walls  to 
become  much  thickened.  If.  during  the  first  year,  when  the  mucosa 
of  the  middle  ear  cavities  is  normally  hyperplastic,  some  disturbing 
influence  prevents  its  complete  regression  or  renders  it  even  more 
hyperplastic,  the  mucosa  may  be  so  thick  that  evagination  of  the 
epithelium  into  the  spaces  prepared  for  the  same  becomes  impossible. 
As  this  hyperplasia  is  limited  to  the  superficial  layers  of  the  mucous 
membrane,  it  does  not  interfere  with  preliminary  transformation  of 
the  marrow  spaces,  but  on  the  contrary,  actually  favors  this  process, 
so  instead  of  these  spaces  being  further  transformed  into  pneumatic 
cells,  they  are  eventually  converted  into  dense  bone.  In  the  case  of 
the  diploetic  mastoid  this  explains  the  layer  of  compact  bone  that 
separates  the  antrum  from  diploe.  So  far  as  their  development  is 
concerned  there  is  no  essential  difference  between  this  and  the  com- 
pletely dense  mastoid,  except  that,  in  the  latter  type,  the  sclerosing 
process  has  been  more  active. 

At  first  glance  it  would  seem  as  though  a  deposition  of  bone 
sufficient  to  obliterate  the  marrow  spaces  would  also  obliterate  the 
vascular  connections  of  a  hyperplastic  mucosa,  but  such  is  not  likely 
to  be  the  case ;  for,  when  bone  opposes  a  blood  vessel,  the  bone,  not 
the  vessel,  succumbs.  An  aneurism,  for  example,  will  invariably  erode 
any  bone  in  the  body  that  tends  to  obstruct  its  growth.  Therefore, 
whenever  the  radiogram  discloses  an  infantile  type  of  structure  or  a 
restricted  cell -net  whose  peripheral  cells  show  thickened  walls,  the 
possible  vascular  communications  with  adjacent  intracranial  struct- 
ures should  be  kept  in  mind.  Dry  temporal  bones  with  restricted 
pneumatic  development  frequently  show  numerous  pin  point  open- 
ings at  the  knee  of  the  sinus.  Whether  or  not  these  openings  repre- 
sent direct  vascular  communications  between  the  mastoid  and  the 
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sinus  in  the  living  is  of  course  open  to  question,  though  they  are  cer- 
tainly suggestive.  This  point  could  probably  be  determined  by 
injecting  fresh  material  or,  possibly,  vi^et  specimens. 

As  mentioned  before,  the  tip  of  the  mastoid  is  pneumatized  not 
from  the  antrum  but  from  the  hypo-tympanum.  In  the  preliminary 
transformation  of  the  marrow  spaces  in  this  region,  the  process  be- 
gins at  the  sinus  tympani  and,  proceeding  backward  and  downward, 
takes  in  the  marrow  spaces  surrounding  the  facial  nerve.  This  is 
a  point  well  worth  remembering  when  extirpating  the  deeper  cells  of 
the  posterior  canal  wall. 

While  certain  disturbing  influences*  may  affect  the  superficial 
layers  of  the  mucosa  with  consequent  persistence  or  even  an  exag- 
geration of  the  original  hyperplastic  condition,  other  causes  may  give 
rise  to  fibrosis  of  the  deeper  layers  without  superficial  effects.  In 
this  case  the  sub-mucosa  will  be  incapable  of  carrying  out  a  prelimi- 
nary transformation  of  the  marrow  spaces  while  the  epithelium  may 
sink  into  them  directly.  In  this  event  the  pneumatic  cells  thus  formed 
will  be  small  and  limited  in  extent  (Fig.  12)  though  not  to  the  same 
degree  as  in  cases  with  intense  hyperplasia.  Such  pneumatic  cells 
will  have  neither  the  thickened  walls  nor  the  vascular  connections 
that  are  found  in  arrested  pneumatization  with  a  hyperplastic  mucosa. 
There  are  probably  innumerable  cases  of  arrested  development  in 
which  both  factors  come  into  play. 

This  in  barest  outline  is  the  process  of  normal  and  abnormal 
pneumatization  as  described  by  W'ittniaack  and  is  thrust  into  this  par- 
ticular paper  because  of  its  extreme  importance  in  the  interpretation 
of  mastoid  anatomy. 

Another  type  of  structure  that  requires  mention  is  the  over 
pneumatized  mastoid  (Fig.  13a).  W'ittmaack  believes  this  is  due 
to  a  hyperplasia  of  the  mucous  membrane  too  slight  to  prevent  or 
even  hinder  evagination  of  the  epithelium  and  yet  sufficient  to  so 
stimulate  preliminary  transformation  of  the  marrow  spaces  that  not 


•  Wlttmaack  believes  that  hyperplasia  of  the  mucosa  is  caused  by  the  en- 
trance uito  the  tympanum  of  amniotic  fluid,  meconium,  etc.,  during  fetal  life, 
or  more  prolably  at  birth;  or  the  entrance  of  vomitus.  etc.,  during  the  first 
year  of  life;  that  this  material  sets  up  a  foreign  body  irritation  which  Is 
coupled  with  a  low  grade  infection  that  is  insufficient  to  produce  symptoms  such 
as  perforation  and  discharge.  Wittmaack  believes  that  this  accounts  for  the 
great  frequency  with  wliich  collections  of  pus  are  found  at  autopsy  in  the  middle 
ears  of  young  children.  So'.owzow'  found  this  condition  in  over  ^0%  of  all 
children  coming  to  autopsy.  It  has  been  designated  otitis  media  concomitans, 
otitis  media  neonatorium  and  otitis  media  of  the  suckling.  Fibrosis,  on  the 
other  hand,  he  believes  to  be  due  to  acute  middle  ear  infection  during  the  first 
year  of  life. 

The  recent  investigations  of  Dean  and  his  woi  kers  is  most  interesting. 
They  have  found  collections  of  pus  and  a  thickened  mucosa  in  the  sinuses  and 
the  middle  ears  of  rats  fed  on  a  diet  deficient  in  fat  soluble  vitamine  A.  This 
work  is  suggestive,  at  least,  as  regards  otitis  media  neonatorium.  and  the 
etiolog.y   of   a    hyperplastic    mucosa. 
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only  the  mastoid  proper  but  the  bone  adjacent  becomes  widely  pneu- 
matized.  The  usual  projection  is  more  useful  than  the  occipital  for 
the  study  of  this  type  of  mastoid,  as  will  be  seen  on  comparing  Fig- 
ures 13a  and  13b.  The  upper  portion  of  the  mastoid  shown  in  Fig- 
ures 14a  and  14b  is  extensively  pneumatized  while  the  tip  is  entirely 
dense.  On  the  basis  of  Wittmaack's  theories,  this  indicates  that 
during  the  course  of  development  there  was  a  slight  hyperplasia  of 
the  mucous  membrane  of  the  antrum  sufficient  to  induce  an  over- 
development of  the  antral  cell  system',  while  the  mucosa  of  the  hypo- 
tympanum  was  so  intensely  hyperplastic  as  to  prevent  pneumatiza- 
tion  of  the  tip. 

If  the  mucosa  be  somewhat  more  hyperplastic  than  was,  pre- 
sumably, the  case  in  Figures  13a  and  13  b  and  the  upper  portion  of 
Figures  14a  and  14b  the  cell-net  may  be  normal  in  extent,  but  with 
partitions  between  cells  much  broader  and  more  diploetic  than  under 
normal  conditions.  This  kind  of  structure  is  shown  at  the  periphery 
of  the  cell-net  in  Figures  15a  and  15b.  Though  a  mastoid  of  this 
type  may  appear  completely  pneumlatic,  it  may,  in  reaHty  be  a  mixed 
mastoid  with  the  pneumatic  structure  intermingled  with  diploe,  in 
contradistinction  to  the  other  variety  in  which  the  two  are  seggre- 
gated.     (Fig.  8,  9,   10). 

Under  these  conditions,  it  would  seem  quite  possible  for  a  mas- 
toid infection  to  set  up  a  low  grade  osteo-myelitis  in  the  frame  work 
of  the  cell-net  that  might  remain  dormant  for  some  time  after  typical 
signs  and  symptoms  had  disappeared,  a  condition  that  might  account 
for  some  of  the  cases  of  so-called  "latent  mastoiditis."  As  it  is  ob- 
vious that  no  hard  and  fast  line  can  be  drawn  between  this  and  the 
completely  pneumatic  mastoid,  the  added  information  to  be  gained 
from  stereo-plates  is  usually  necessary  in  order  to  distinguish  between 
these  two  types. 

The  structure  of  the  pneumatic  mastoid  permits  of  rapid  and 
wide  spread  infection  which  often  dies  down  about  as  quickly  as  it 
flares  up.  This  behavior  is  usually  attributed  to  the  large  size  of  the 
cells  which  is  presumed  to  insure  good  drainage —  a  most  inadequate 
explanation  at  best — which  in  the  light  of  present  knowledge  becomes 
absolutely  untenable.  For  how  can  their  mere  size  favor  the  drain- 
age of  the  mastoid  cells,  in  as  much  as  they  must  all  drain  through 
the  fine  meshed  cell-net  that  surrounds  the  antrum  ? 

As  mentioned  in  our  communication  (^)  of  several  years  ago. 
changes  in  aeration  that  result  from  a  middle  ear  and  mastoid  infec- 
tion,  probably,  account  both    for  the  abrupt  onset  of   stormy  and 
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threatening  symptoms  and  for  the  rapid  subsidence  of  the  same,  so 
often  observed  in  the  case  of  pneumatic  mastoids.  As  an  otitis  media 
first  renders  the  Eustachian  tube  impermeable,  absorption  of  air  from 
the  middle  ear  cavities  and  the  pneumatic  cells  naturally  follows, 
while  the  resulting  venous  congestion  of  the  lining  mucosa  is  the 
best  possible  preparation  for  a  rapid  spread  of  infection.  It  seems 
probable,  however,  that  incision  of  the  drum  membrane  or  even  spon- 
taneous perforation  not  only  promotes  drainage  but  also  tends  to 
re-aerify  ihe  middle  ear  and  the  mastoid  cells,  thereby  restoring  the 
air  pressure  within  these  cavities,  approximately,  to  that  of  the  sur- 
rounding atmosphere.  This,  while  reducing  congestion,  probably 
tends  to  expel  secretions  from  the  mastoid  cells,  with  the  result  that 
patients  not  infrequently  recover  before  the  final  arrangements  can 
be  made  for  mastoidectomy. 

As  the  mastoid  begins  to  re-aerify,  the  x-ray  discloses  isolated 
cells  in  the  vicinity  of  the  antrum  that  are  clear  as  contrasted  with 
the  general  haziness  of  the  rest  of  the  mastoid.  When  this  appear- 
ance is  found  while  the  clinical  symptoms  are  at  their  very  height, 
as  is  sometimes  the  case,  marked  improvement  usually  follows  within 
the  next  twenty-four  hours.  Such  cases,  however,  do  not  always 
go  on  to  complete  recovery.  Those  that  do  not,  probably,  contain 
diploe,  either  in  the  cell  walls  or  at  the  periphery  of  the  cell-net,  in 
which  an  osteo-myelitic  condition  has  become  so  firmly  established 
that  re-aerification  of  the  pneumatic  cells  does  not  suffice  to  restore 
the  mastoid  to  normal ;  while,  in  the  completely  pneumatic  mastoid, 
if  the  infection  has  not  actually  destroyed  the  cell  walls,  re-establish- 
ment of  the  normal  air  content  is,  probably,  all  that  is  required  to 
bring  about  healing.  In  addition  to  purely  mechanical  factors  the 
beneficial  effect  of  oxygen  on  the  suppurative  process  is  to  be  con- 
sidered. 

Summary. 

We  believe  the  foregoing  demonstrates  that  variations  in  anat- 
omy are  dependent  on  the  degree  of  pneumatic  development.  A 
study  of  our  complete  series  of  x-ray  films  is  even  more  impressive 
in  this  regard  for  they  show  about  every  possible  gradation  all  the 
way  from  the  completely  acellular  mastoid  to  the  most  widespread 
pneumatization,  while  the  anatomical  variations  described  and  illus- 
trated in  this  paper  are  merely  the  outstanding  types  of  structure. 
In  view  of  the  fact  that  the  structure  of  one  mastoid  is  likely  to  vary 
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SO  widely  from  that  of  another,  it  seems  self  evident  that  in  every 
serious  middle  ear  infection  the  anatomy  of  the  mastoid  in  question 
should  be  considered  along  vi^ith  the  clinical  evidence  in  the  case.  Our 
text  book  descriptions  of  the  pathology  and  the  symptomology  of 
mastoiditis  together  w^ith  the  indications  for  operation  are  all  based 
on  the  "typical"  mastoid.  As  there  is  apparently  no  such  thing  as 
a  "typical"  mastoid,  it  vv^ould  seem  as  though  these  descriptions  should 
be  revised  so  as  to  conform  more  closely  to  the  main  types  of  mastoid 
structure  as  they  actually  occur. 

We  believe  that  Wittmaack's  description  both  of  pneumatization 
and  of  types  of  structure  provides  a  most  satisfactory  basis  for  the 
interpretation  of  mastoid  anatomy.  However,  we  do  not  wish  to 
give  the  impression  that  we  accept  his  theories  and  conclusions  unre- 
servedly, for  one  thoroughly  familiar  with  his  work  will  see  that  this 
paper  is  based  chiefly  on  his  observations  with  but  incidental  refer- 
ence to  his  theories  and  conclusions.  We  are  fully  aware  of  the  ob- 
jections that  can  be  raised  against  the  latter,  but  to  reject  the  entire 
work  for  this  reason  alone  seems  to  us  most  illogical ;  for  in  passing 
judgment  on  its  worth,  three  factors  should  be  considered.  First, 
and  foremost,  do  these  observations  and  investigations  give  us  the  act- 
ual facts  as  regards  complete  and  incomplete  ])neumatic  development 
or  as  Wittmaack  expresses  it,  regarding  normal  and  pathological 
pneumatization?  As  to  this,  a  review  of  the  literature  and  consul- 
tations with  several  eminent  embryologists  have  disclosed,  so  far  as 
we  have  been  able  to  determane,  no  investigations  whatever  in  which 
the  histologic  processes  of  pneumatization  have  been  observed  and 
described.  We,  therefore,  believe  that  Wittmaack's  observations  in 
this  regard  are  not  to  be  rejected  unless  disproven  by  subsequent 
investigations  of  similar  nature.  If  we  but  familiarize  ourselves 
with  Wittmaack's  work  we  are  then  fully  able  to  form  our  own  con- 
clusions as  to  its  practical  applications,  and  whether  or  not  our  con- 
clusions agree  with  those  of  Wittmaack  seems  of  little  consequence. 
Furthermore,  whether  we  accept  his  explanation  as  to  the  causes  of 
incomplete  pneumatization,  or  whether  we  can  oflfer  a  more  logical 
explanation  of  our  own,  or  whether  we  hold  this  question  in  abeyance 
seems  to  us  of  relatively  minor  importance. 

Without  going  into  purely  technical  details,  it  seems  well  to 
conclude  with  a  few  general  remarks  as  to  x-ray  examination.  If 
tlias  is  to  be  of  any  real  use  to  the  otologist,  it  is  obvious  that  it  mu.st 
be  adequate  as  well  as  technically  perfect.  We  ourselves  do  not  be- 
lieve that  the  structure  of  any  mastoid,  with  the  possible  exception 
of  infants,  can  be  accurately  determined  by  means  of  one  flat  plate 
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no  matter  how  projected  or  how  perfect  the  technique.  After  a  thor- 
ough trial  of  the  projections  devised  by  others  as  well  as  those  devised 
by  ourselves,  we  believe  that  an  adequate  examination  requires  three 
plates  for  each  mastoid ;  a  stereoscopic  set  in  the  usual  angle  with  the 
two  meati  superimposed  and  a  flat  plate  in  the  occipital  projection. 
The  former  shows  both  the  structure  and  general  relations  of  the 
mastoid  in  three  dimensions,  while  the  latter  discloses  whatever  cell- 
net  be  present  in  the  mastoid  proper,  much  the  same  as  would  a 
vertical  cross  section  in  tlie  sagittal  plane.  If  conditions  be  such  that 
but  one  plate  can  be  taken,  we  have  found  the  occipital  projection 
to  be  the  most  useful,  especially,  where  repeated  examinations  are 
indicated.  If  double  intensifying  screens  and  films  be  used,  the  radi- 
ation otherwise  required  is  so  reduced  that  repeated  examinations  can 
be  made  without  danger. 

While  in  nowise  minimizing  the  pathology  that  may  be  disclosed 
by  x-ray  examination,  we  are  firmly  convinced  that  focusing  the  at- 
tention solely  on  this  feature  has  been  a  potent  means  of  discrediting 
mastoid  radiography  in  the  eyes  of  many  otologists ;  for,  as  a  matter 
of  fact,  the  well  trained  otologist  does  not  need  to  have  the  radiol- 
ogist make  his  diagnoses  or  tell  him  when  to  operate.  We  do  believe, 
however,  that  regardless  of  age  or  type  of  structure,  an  accurate 
fore-knowledge  of  mastoid  anatomy  can  be  obtained  by  means  of  the 
x-ray  and  by  this  means  only.  Given  this  information  it  is  possible 
to  determine  the  grade  of  development  and  to  form  some  conception 
of  the  histologic  structure  of  the  individual  mastoid.  These  ques- 
tions then  cease  to  be  purely  academic,  but  on  the  contrary,  if  brought 
to  bear  on  the  every  day  problems  of  mastoid  disease,  it  would  seem 
as  though  diagnosis,  prognosis  and  the  establishment  of  indications 
for  operation  would  be  placed  on  a  more  scientific,  less  empirical 
basis  than  is  otherwise  possible. 
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DISCUSSION 

Dr.  B.  Alex.  Randall,  Philadelphia,  Pa. :  The  anatomy  of  the  tem- 
poral bone  is  so  varied  that  unless  we  study  it  in  very  extensive  fashion, 
it  is  unlikely  that  we  will  get  fully  reliable  results  because,  ordinarily,  the 
anatomist  has  described  a  typical  bone.  But  there  are  so  many  types 
that  we  must  examine  some  thousands  before  we  know  where  we  are. 
It  is  in  such  work  that  I  have  been  engaged  in  for  some  little  while, 
and  which  I  hope  to  continue. 

One  can  study  the  internal  anatomy  of  the  temporal  bone  before 
it  is  sectioned  by  placing  it  in  the  sunlight  and  getting  a  beam  of  light 
to  shine  through  it. 

We  have  a  series  of  excellent  papers  beginning  with  the  classical 
one  of  Zuckerkandle  in  which  the  occurrence  of  pneumatization  was 
worked  out.  From  this  and  subsequent  work  we  have  learned  that  it 
is  the  development  of  the  cells  from  the  antrum  which  constitutes  the 
large  part  of  pneumatization. 

I  am  sorry  I  cannot  accept  as  correct  what  Dr.  Bigelow's  study  has 
enabled  him  to  accept;  namely,  a  good  many  of  the  points  brought  out 
by  Wittmaack.  The  latter,  in  my  opinion,  gets  some  of  the  matter 
backward  in  that  he  considers  trabeculae  formed  within  the  cavities  as 
subdivisions  of  the  mastoid,  while  I  believe  these  are  extensions  from 
the  antrum. 

In  the  infant  there  is  almost  no  development.  The  squama  passes 
down  over  the  surface  of  the  mastoid  with  the  suture  clearly  marked  and 
continuing  into  later  life.  Wittmaack  claims  that  the  tip  cells  are  devel- 
oped not  from  the  antrum  but  from  the  floor  of  the  tympanic  cavity. 
As  to  that  I  have  yet  to  find  corroborative  evidence. 

One  of  the  points  I  wish  to  stress  is  the  presence  of  a  series  of 
cells  growing  generally  from  the  floor  of  the  tympanic  cavity  and  from 
the  vicinitj'  of  the  Eustachian  tube.  These  cells  sometimes  extend  so 
far  foreward  along  the  carotid  canal  and  inward  to  the  internal  audi- 
tory meatus  as  to  be  beyond  the  reach  of  operative  procedures. 

Dr.  A.  S,  MacMillan,  Boston,  Mass.:  (By  Invitation).  Dr.  Mosher 
very  kindly  let  me  X-ray  the  mastoids  of  40  babies  at  and  before  term, 
which  he  has  at  the  Harvard  Medical  School,  and  100  dried  skulls  in 
the  Department  of  Anatomy. 

In  the  forty  babies  the  antrum  varied  tremendously  in  size.  In  the 
same  sized  heads  the  variation  was  from  5  to  10  millimeters.  In  some 
we  found  cells  budding  out  on  the  superior  border  and  extending  for- 
ward to  the  zygoma. 

In  adults  we  were  able  to  get  80  good  plates.  Of  that  number  four 
show  definitely  limited  pneumatization,  one  percent  were  definitely 
sclerosed  as  determined  by  x-raying  in  different  positions.  Placing 
those  against  100  taken  at  the  Eye  and  Ear  Infirmary,  we  found  that 
of  those  that  came  to  operation  Z2)  percent  showed  limited  pneumatiza- 
tion. Comparing  these  findings  with  the  normals  we  found  that  a  good 
majority  of  the  living  showed  large  pneumatic  mastoids  on  one  side  with 
completely  sclerosed  mastoids  on  the  other.  This  possibly  indicates  that 
the  question  of  infcctioni  in  fetal  or  very  early  life  is  not  necessarily 
the  only  condition  which  will  bring  about  sclerosis  of  a  mastoid.  Most 
mastoids   taken    are   very   well   matclied.      When    we    find    a    large   pneu- 
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matic  mastoid  on  one  side  and  a  sclerosed  mastoid  on  the  other  side,  it 
looks  as  though  the  individual  must  have  had  a  well  developed  mastoid 
before  the  sclerosis  took  place. 

The  new  projection  shows  the  cells  about  the  antrum  very  well 
but  in  the  children  that  come  under  our  observation  in  the  Infirmary 
the  region  of  the  antrum  is  so  obscured  by  pathology  that  you  can't  tell 
whether  cells  are  present  or  not. 

Dr.  F.  T.  Hill,  Watcrville,  Maine:  I  was  very  glad  to  hear  Dr.  Gerber 
say  that  the  function  of  the  x-ray  man  was  to  cooperate  with  the 
Otologist  by  giving  him  information  in  regard  to  the  anatomy  of  the 
mastoid  and  not  to  establish  indications  for  operation.  The  clinical  pic- 
ture wiii  always  be  the  final  factor  in  the  decision  as  to  operation.  We 
want  to  know  from  the  x-ray  something  as  to  the  size  and  type  of  the 
mastoid  and  the  location  of  the  lateral  sinus.  In  most  cases  of  frankly 
operative  mastoiditis  or  chronic  suppurative  otitis  with  cholesteatoma 
this  is  sufficient.  It  is  the  border-line  cases  and  especially  the  mixed 
type  or  "arrested  pneumatlTiation"  that  a  study  of  the  x-rays  as  sugges- 
ted by  Dr.  P.igelow  will  be  of  greatest  value. 

There  seem<  to  be  some  dcuibt  as  to  how  much  can  be  told  from  the 
x-ray  of  the  diseased  mastoid.  The  pathology  may  distort  the  picture 
where  so  much  depends  upon  careful  study  of  details.  In  the  pneumatic 
tjpe  v/here  we  are  more  or  less  sure  of  having  symmetry  we  can  get 
much  information  from  the  other  side  but  in  the  mixed  type,  this  may 
be  not  so  easy.  We  try  to  infer  from  the  bony  changes  evident  on  the 
film  the  condition  of  the  mucosa.  If  arrest  of  the  pneumatizing  process 
is  due  as  Wittmaack  says,  to  aimniotic  fluid  being  forced  up  the  Eustachian 
tube  into  the  middle  ear,  can  we  assume  that  the  same  thing  occurred 
on  both  sides  with  the  same  degree  of  force  and  resulting  arrest  of 
development? 

If  it  be  possible  to  diflferentiate  between  a  mucosa  of  the  hyperplastic 
type  and  one  of  the  fibrosed,  we  will  then  have  an  added  admonition 
to  look  out  for  trouble  in  the  former  case  but  I  doubt  if  anyone  would 
feel  excessively  safe  solely  upon  an  x-ray  interpretation  of  fibrosed  type. 

A  consecutive  series  of  x-rays  upon  infected  mastoids  of  the  partially 
arrested  type  and  which  had  recovered  without  operation  might  aid  in 
the  solution  of  whether  sclerosis  is  the  result,  of  infection  or  the  persis- 
tance  of  the  infantile  type  of  structure  as  maintained  by  Cheatlc. 

Though  the  occipital  projection  is  new  it  would  seem  to  oflfer  valu- 
able help  when  used  in  conjunction  with  the  usual  position.  I  cannot 
help  wondering  how  much  it  will  show  in  the  case  of  an  infected  mastoid, 
especially  \\hcre  there  is  only  a  small  cell  net  around  the  antrum. 

Further  development  of  the  bedside  unit  will  be  of  great  use  when  the 
patient  is  not  in  a  hospital  where  there  is  an  x-ray  plant  available.  When 
we  can  get  accurate  pictures  in  this  way  without  subjecting  the  patient 
to  too  much  transportation  we  can  then  indulge  in  a  series  of  x-rays  if 
desired  and  gain  much  from  their  study. 

We  should  not  lose  sight  of  the  fact  that  the  use  of  iodine  as  a 
surgical  preparation  following  an  x-ray  may  cause  an  unfortunate  derma- 
titis.    This  should  not  be  employed  within  24  hours  of  the  use  of  x-ray. 

Dr.  William  H.  Haskin,  New  York  City:  I  have  here  three  x-ray 
plates  showing  the  sclerosis  that  takes  place  in  a  mastoid  that  heals 
spontaneously.  This  patient,  the  wife  of  a  well  known  composer,  has 
a  severe  case  of  diabetes.  She  refused  operation  and  was  turned  over 
to  me.  I  saw  her  about  the  first  of  June  and  told  her  that  she  ought 
to  be  operated  upon — she  had  a  perisinus  abscess  and  a  large  pneumatic 
mastoid — but  she  refused.  So  I  treated  her  by  suction  and  vaccines  dur- 
ing tlic  entire  summer  with  the  result  that  the  infection  cleared  up. 
She  went  out  to  San  Francisco,  and  a  doctor  out  there  told  her  that 
she  ought  to  be  operated  upon  at  once.  She  refused  to  be  operated 
upon  and  came  back  to  New  York.  I  saw  her  last  November  and  in 
spite  of  the  fact  that  the  infection  started  in  March  and   didn't  dry  up 
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until  late  in  August,  it  got  well  without  operation  and  her  hearing  is 
normal.  Although  the  drum  membrane  has  been  opened  at  least  eigh- 
teen times  it  shows  only  a  little  scarring.  This  plate  shows  the  present 
sclerosed  condition  of  the  mastoid. 

Dr.  E.  A.  Crockett,  Boston,  Mass.:  I  listened  to  Dr.  Gerber's  remarks 
as  to  the  respective  positions  of  the  clinician  with  much  approval.  I 
think  he  put  his  finger  on  one  of  the  weak  spots  in  the  profession.  There 
are  several  other  weak  spots  in  our  position  in  regard  to  the  x-ray.  In 
the  first  place,  it  strikes  me  that  I  see  a  great  many  indifferent  x-ray 
plates  in  consultation  which  can't  be  interpreted  by  anyone.  I  think 
the  important  point  is  that  when  the  x-ray  plate  is  miperfect,  we  should 
reject  it   entirely. 

There  is  another  error  which  we  are  apt  to  fall  into  and  that  is 
to  consider  that  the  x-ray  is  the  chief  thing  in  diagnosis.  If  we  find 
an  atypical  type  of  mastoid  with  some  clouding  and  with  the  density 
increased  we  are  apt  to  believe  that  an  operation  is  indicated.  This 
is  not  necessarily  the  case.  We  have  to  consider  another  important 
factor,  and  that  is  the  virulence  of  the  infecting  organism.  In  1918  a 
mastoid  with  slight  clouding  usually  required  operation  but  in  the  infec- 
tions we  are  seeing  this  year  a  marked  clouding  of  the  mastoid  doesn't 
necessarily  indicate  operation.  We  have  got  to  consider  the  bacterial 
examination  of  the  discharge  from  the  ear  and  the  virulence  which  the 
prevailing  organism  is  manifesting  as  well  as  the  information  from  the 
x-ray  plate.  Furthermore  we  have  got  to  combine  these  findings  with 
the  clinical  symtoms.  If  we  do  not  consider  all  of  these  factors,  we 
will  fall  into  error. 

Dr.  Nolton  Bigelow,  Providence,  R.  I. :  (Closing).  As  to  Wittmaack's 
theories  regarding  pneumatic  development,  he  himself  states  that  future 
investigations  will  doubtless  modify  these  views,  though  he  is,  naturally, 
convinced  of  their  basic  soundness.  There  are  many  isolated  points  to 
which  one  can  take  exception  that  may,  possibly,  invalidate  the  entire 
work.  But  if  we  hold  in  abeyance  his  theories  and  conclusions,  to  my 
mind,  his  observations  of  pneumatization  and  the  development  or  the 
various  types  of  structure  constitute  the  most  satisfactory  guide  for  the 
interpretation  of  mastoid  anatomy  that  we  have.  These  observations, 
of  course,  can  be  neither  proven  nor  disproven  except  by  investigations 
of  a  similar  nature.  Dr.  Hill  questions  whether  or  not  it  be  possible  to 
differentiate  a  fibrosed  from  a  hyperplastic  mucosa  by  means  of  an  x-ray 
plate.  So  do  I,  for  that  matter.  The  only  point  is  that  certain  x-raj^ 
appearances  are  suggestive  of  certain  conditions  that  Wittmaack  has 
described  with  the  utmost  histologic  detail. 

As  to  Dr.  MacMillan's  point  regarding  asymmetry,  I  fail  to  see 
wherein  this  condition  is  suggestive  of  anj^thing  as  regards  the  etiology 
of  sclerpsis  or  the  time  at  which  it  sets  in.  Wittmaack  believes  that 
sclerosis — that  is  to  say,  a  total  arrest  of  pneumatization — is  due  to  the 
entrance  into  the  middle  ear  of  the  amniotic  fluid,  meconium,  vernix,  etc. 
at  the  time  of  birth,  or  of  vomitus,  etc.  shortly  after.  On  the  basis  of 
this  theory,  asymmetry  would  merely  signify  one  of  two  things  ;  either, 
that  in  these  cases  one  tube  was  too  narrow  to  permit  the  entrance  of 
such  material  or  else  one  tube  was  so  open  that  the  foreign  material 
drained  out  again  before  causing  any  damage.  Subsequent  x-ray  examin- 
ations of  the  case  presented  by  Dr.  Haskin  to  see  whether  the  mastoid 
remained  sclerotic  or  whether  it  tended  to  re-pneumatize,  as  did  the  case 
I  presented,  would  be  most  instructive.  If  it  were  found  that  a  pneu- 
matic mastoid  that  has  become  sclerosed,  as  a  result  of  suppuration,  in- 
variably tends  to  re-pneumatize.  this  would  practically  prove  the  con- 
tentions of  both  Cheatle  and  Wittmaack;  that  the  acellular  type  of 
mastoid  signifies  a  lack  of  development  in  early  life  and  not  a  progres- 
sive sclerosis  from  suppuration  in  a  previously  pneumatic  mastoid.  Dr. 
Crockett's  suggestion  that  imperfect  radiograms  be  rejected  is  most 
timely  for  I  recall  several  cases  in  which  mastoidectomy  has  been  pro- 
posed solely  on  the  basis  of  an  x-ray  plate  whose  apparent  pathology 
was  due  to  technique  and  not  to  disease. 


TREATMENT  OF  PARANASAL   SINUS  DISEASE 
IN  INFANTS  AND  YOUNG  CHILDREN. 

By  L.   W.   DEAN.  M.    D.,    Iowa  City,   Iowa. 

What  I  have  to  say  regarding  the  treatment  of  paranasal  sinu.s 
disease  in  infants  and  young  children  applies  to  the  treatment  of  this 
condition  in  Iowa.  Our  moist,  changeable  winter  climate  is  a  very 
prolific  producer  of  paranasal  sinus  infections.  It  prevents  a  cure  in 
many  cases  of  chronic  sinusitis.  Certainly  paranasal  sinus  disease  is 
a  different  thing  in  Iowa  than  in  Tucson,  Arizona.  Cases  which  do 
not  respond  to  treatment  in  Iowa  improve  as  if  by  magic  if  the  patient 
goes  to  Arizona. 

In  short,  the  thing  which  has  the  greatest  bearing  upon  the 
prognosis  in  chronic  paranasal  sinus  disease  in  infants  and  young 
children  is  the  ability  of  the  patient  to  seek  a  proper  climate.  Nat- 
urally, this  is  the  most  important  thing  in  the  therapy. 

The  second  most  important  thing  in  the  treatment  of  paranasal 
sinus  disease  in  infants  and  young  children  is  diet.  Dr.  Amy  Daniels, 
the  Research  Dietitian  in  the  Department  of  Pediatrics  in  the  Univer- 
sity of  Iowa,  has  expressed  her  opinion  regarding  this  matter  as 
follows :  We  have  observed  that  animals  fed  diets  quite  lacking  or 
very  low  in  the  so-called  fat  soluble  vitamine  ("Vitamine  A")  are 
subject  to  paranasal  sinus  infections,  a  condition  which  precedes 
the  eye  manifestations — Xerophthalmia — characteristic  of  animals 
fed  diets  low  in  this  vitamine.  In  such  animals,  the  addition  of  sub- 
stances, butter  fat,  cod  liver  oil,  leafy  vegetables,  etc.,  which  are 
rich  in  Vitamine  A,  corrects  the  condition  if  dietary  therapeutics  are 
inaugurated  in  time.  Whether  or  not  the  paranasal  infections  in 
children  are  infections  superimposed  on  an  undernourished  condition, 
the  result  of  diets  low  in  the  fat  soluble  vitamine,  is  not  clear.  '  It  is 
significant,  however,  that  in  general,  those  babies  in  our  ward  who 
had  mastoiditis,  were  babies  receiving  feeding  formulas  low  in  fat, 
carrying  from  1%  to  1.2%  on  the  total  mixture.  Whereas  those 
infants  receiving  diets  carrying  a  fairly  high  percentage  of  available 
fat,  from  2^%  to  3%,  have  shown  no  signs  of  mastoid  infection. 

When  a  child  has  a  paranasal  infection,  diet  alone  cannot  correct 
the  condition.  The  source  of  the  infection  must  be  removed  first 
and  then  proper  dietary  regimen  instituted.     Excepting  for  babies, 
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the  diet  should  contain  a  fairly  liberal  amount  of  butter,  vegetables, 
fruits,  milk,  eggs  and  cereal  foods.  In  so  far  as  possible,  all  fat  given 
should  be  supplied  in  the  form  of  butter  or  cream.  Succulent  veg- 
etables, at  least  two  servings  a  day,  and  fruits,  more  especially  orange 
juice,  should  be  used  freely  since  these  furnish  the  antineuritic  vita- 
mine  necessary  for  appetite  stimulation.  The  amount  of  carbohy- 
drate foods  should  be  limited  for  there  is  a  tendency  to  the  use  of 
too  much  bread,  potato,  and  cereal  in  the  diets  of  most  children.  To 
make  sure  that  there  is  a  liberal  amount  of  the  fat  soluble  vitamine 
being  supplied,  cod  liver  oil  once  or  twice  a  day  is  also  given.  In  cases 
of  this  sort  it  is  essential  to  see  that  the  diet  prescribed  is  taken.  Chil- 
dren have  food  prejudices  and  frequently  choose  those  foods,  more 
especially  the  carbohydrates,  to  which  they  are  accustomed. 

Dr.  George  Smith,  the  Assistant  Professor  of  Bacteriology  in 
the  Yale  Medical  School,  working  with  Dr.  Isabel  Wason,  has  come 
to  the  conclusion  that  there  is  in  a  deficiently  fed  animal  definite  evi- 
dence of  a  disturbance  in  antibody  formation  that  is  bacterial  substan- 
ces and  opsonins.  They  feel  that  these  changes  are  indirect  being 
dependent  upon  a  modified  cellular  activity  induced  by  failure  to 
provide  a  proper  regimen. 

Dr.  Lambert,  Professor  of  Pathology  in  the  Yale  Medical 
School,  working  with  Dr.  Yudkin,  came  to  the  conclusion  that  the 
experinlental  Xerophthalmia  produced  in  rats  fed  on  diet  deficient 
in  fat  soluble  Vitamine  A  are  essentially  inflammatory  and  are  obvi- 
ously bacterial  in  origin.  His  idea  is  that  such  animals  by  a  faulty 
diet  are  rendered  particularly  susceptible  to  infection.  He  further 
says  that  it  is  interesting  and  difficult  to  understand  why  the  infec- 
tion should  involve  particularly  certain  tissues  like  the  conjunctiva 
and,  as  we  have  found  in  Iowa,  the  paranasal  sinuses.  He  also  says 
there  may  be  other  infections  which  have  been  overlooked.  He 
further  calls  our  attention  to  the  fact  that  on  a  different  kind  of  defi- 
cient diet  which  Dr.  Underbill  has  employed  in  dogs  in  an  effort  to 
reproduce  pellagra  experimentally,  a  very  dififerent  infection,  namely, 
a  widespread  and  severe  stomatitis  and  pharyngitis  is  brought  about, 
all  of  which  Dr.  Lambert  feels,  points  to  a  possible  relation  between 
diet  and  infection. 

In  bringing  these  matters  to  your  attention  I  do  not  wish  to  give 
the  impression  that  because  at  Iowa  it  has  been  found  that  rats  fed 
on  a  defective  diet,  one  deficient  in  fat  soluble  Vitamine  A,  developed 
in  every  case  an  infection  of  the  paranasal  sinuses  and  that  this  infec- 
tion has  not  been  found  in  any  normal  rat  or  in  any  rat  fed  on  a  diet 
deficient  in  calcium  when  experimental  rickets  has  been  produced. 
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that  it  is  the  absence  of  the  fat  soluble  Vitamine  A  in  foods  which  is 
responsible  for  the  presence  of  paranasal  sinus  infection  in  infants 
and  young  children.  I  do  feel,  however,  that  all  these  observations  we 
have  cited  suggest  that  errors  in  diet  play  a  most  important  part  in 
causing  paranasal  sinus  infection  in  this  class  of  cases  and  correction 
of  errors  of  diet  is  a  most  important  therapeutic  agent.  I  have  taken 
a  half  a  dozen  cases  of  paranasal  sinus  disease  chronic  in  infants  and 
young  children  from  three  to  seven  years  of  age  and  after  doing 
everything  that  we  could  do  from  the  rhinological  standpoint  for  these 
patients,  we  have  turned  them  over  to  Dr.  Daniels  for  feeding  with 
a  most  remarkable  improvement  not  only  in  the  paranasal  sinus  dis- 
ease but  in  the  outlook  of  the  patient.  These  patients  remain  in  our 
own  ward  under  the  same  conditions  which  had  previously  existed 
and  the  same  treatment  was  continued.  The  only  difference  was  the 
change  in  diet. 

Dr.  Albert  H.  Byfield,  head  of  the  Department  of  Pediatrics  in 
the  State  University  of  Iowa,  says :  "The  following  is  a  brief  out- 
line of  my  opinion  with  regard  to  the  part  that  food  and  nutrition 
plays  in  chronic  and  nasal  sinus  infection. 

In  the  prophylaxis  of  focal  infection,  a  proper  state  of  nutrition 
plays  no  small  part.  It  is  a  matter  of  personal  experience  that  in- 
fants and  children  who  are  poorly  nourished  are  most  subject  to 
nasal  sinus  infection  and  in  them  cure  is  the  slowest.  In  those  older 
children  in  whom  I  suspect  chronic  nasal  sinus  disease,  I  find  distinct 
evidence  of  past  or  present  rickets,  or  at  least  faulty  development  of 
the  skeleton,  including  the  bones  of  the  face. 

I  think  it  may  be  safely  said  that  it  is  only  in  the  exceptional 
case  that  diet  of  itself  can  cure  sinus  infection.  Other  factors,  such 
as  operation,  post  operative  local  treatment,  climate,  state  of  atmos- 
phere of  room  or  home  and  general  hygienic  measures  are  of  the 
utmost  importance.  In  treating  children  with  chronic  nasal  sinus  dis- 
ease, we  try  to  see  that  the  diet  contains  those  substances  essential 
to  nutrition.  Between  a  pint  and  a  half,  and  a  quart  of  milk  a  day, 
an  abundance  of  green  vegetables  and  eggs  in  moderation  together 
with  fruits  make  the  nucleus  of  the  diet.  Cod  liver  oil  at  times  seems 
to  be  of  service.  Constipation  must  be  avoided  partly  through  diet 
and  partly  by  encouraging  regular  habits.  At  times  the  digestion  of 
these  children  is  poor  and  we  attempt  to  meet  the  situations  as  they 
arise.  Coated  tongue  and  loss  of  appetite  are  not  uncommon  and  are 
often  obstinate.  We  are  now  considering  the  possible  harmful  effect 
of  a  diet  too  rich  in  carbohydrate.  The  results  of  this  will  be  known 
at  some  later  date.     In  concluding,  I  can  say  that  the  human  animal, 
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like  the  young  of  other  species  and  plants,  resists  bacterial  parasitism 
best  when  in  a  state  of  proper  nutrition.  In  the  case  of  infection 
already  present,  a  proper  diet  is  essential  but  will  of  itself  not  pro- 
duce a  cure. 

In  addition  to  climate  and  diet  proper  hygienic  conditions  as  to 
dress,  foot  wear,  the  living  and  sleeping  rooms,  is  of  importance. 

DISCUSSION 

Dr.  Lewis  A.  Coffin,  New  York  City:  Some  time  ago  I  wrote  on 
this  subject  and  had  a  man  in  the  hospital  doing  the  stomach  work.  I 
found  that  a  great  deal  of  it  may  be  due  to  intestinal  trouble.  The  fact 
is  we  don't  know  much  about  diet  and  diseases  due  to  diet.  I  wish  we 
knew  more  about  diet  for  we  see  children  with  Barlow's  disease  who 
are  so  exquisitely  tender  that  they  cannot  be  touched.  Yet  give  them  a 
few  oranges   and  they   quickly  recover. 

Dr.  Dean  says  that  it  is  Dr.  Byfield's  impression  that  children  get 
too  much  carbohydrates,  while  it  is  my  impression  that  they  get  too 
much  nitrogenous  food.  If  he  should  happen  to  be  right,  and  I  be 
right,   the  poor  child  would  get   nothing  to  eat. 

I  spoke  before  the  Academy  of  Medicine  and  told  Dr.  Einhorn  that 
if  he  showed  me  the  throat,  I  could  tell  him  what  had  been  the  child's 
diet.  If  you  give  too  much  nitrogenous  food,  such  as  eggs,  you  get 
lymphoid  angeitis  in  the  back  of  the  pharynx.     The  trouble  is  in  the  diet. 

The  medical  profession  has  been  dealing  with  this  question  every- 
day of  their  lives,  and  yet  we  know  very  little  about  diet.  I  never  think 
of  putting  a  child  that  has  been  improperly  fed  on  a  proper  diet  with- 
out first  cleaning  out  the  intestinal  tract.  If  you  fail  to  do  that,  when 
you  institute  the  proper  diet,  it  will  take  a  longer  time  to  get  the  child 
back  to  normal. 

Dr.  Harmon  Smith,  New  York  City:  I  want  to  speak  about  climate 
in  the  etiology  of  this  condition.  I  have  had  no  experience  with  infants, 
unless  climate,  that  is  to  say  subjection  to  the  extremes  of  heat  and  cold, 
induces  these  conditions.  I  was  in  Iceland  this  last  summer,  and  while 
you  may  believe  there  are  extremes  of  heat  and  cold  in  Iceland,  as  a 
matter  of  fact  that  is  not  the  case.  They  were  bringing  ice  from  London 
to  preserve  their  fish.  The  thermometer  had  not  been  down  to  zero  for 
ten  years,  and  it  never  gets  above  40  degrees  Fahrenheit.  On  inquiry 
among  the  natives  I  find  that  there  is  comparatively  little  sinus  trouble. 

Secondly  I  want  to  state  this;  that  I  believe  heredity  plays  a  large 
role  in  this  condition.  In  some  families  I  have  found  that  the  father  has 
been  subject  to  recurrent  sinus  trouble,  and  the  children  have  sinus 
trouble  recurring  each  winter.  One  of  these  -children  is  under  Dr. 
Crockett's  care  and  is  being  given  endocrine  treatment.  The  endocrines 
may  have  a  bearing  on  some  of  these  conditions.  All  of  these  children 
are  in  the  better  class  families  where  they  have  had  luxuries,  their  own 
bedroom  with  proper  ventilation.  But  I  also  have  reason  to  believe  they 
have  excessive  food  either  in  the  form  of  carbohydrates  or  other  food 
which  is  not  good  for  them.  In  other  words,  they  have  been  humored 
and  all  humored  children  get  too  much  carbohydrate  food. 

As  to  treatment: — Considering  the  fact  that  the  turbinate  tissues  of 
the  nose  are  more  shrunken  in  children,  it  is  much  easier  to  secure  drain- 
age. I  first  attempt  to  shrink  down  these  tissues  by  adrenalin  in  rose 
water,  1  to  10,000  or  1  to  16,000.  Following  that  I  irrigate  the  nose 
with  salt  solution  with  the  patient  holding  the  breath.  This  empties  the 
nasal  chambers  of  pus  that  is  already  there.  This  is  followed  by  intermit- 
tent suction  of  only  five  degrees  on  the  suction  gauge.  I  then  intro- 
duce a  weak  Mandell's'  solution  which  I  mix  up  with  a  medicine  drop- 
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per  in  warm  water.  Mandell'.s  solution  is  composed  of  iodine,  potassium 
iodide  and  glycerine.  This  medication  is  introduced  by  the  Smith  suc- 
tion apparatus  which  creates  a  vacuum  that  sucks  the  solution  into 
the  nasal  cavities. 

I  then  inject  some  oily  solution  as  a  protection  against  a  new  in- 
vasion of  some  microorganism.  Where  the  patient  isn't  able  to  come  to 
the  office  I  give  the  mother  this  weak  solution  of  adrenalin  with  in- 
structions to  douche  the  nose  by  means  of  a  douche  bag  with  the  head 
extending  over  the  edge  of  a  table  as  is  done  in  diphtheritic  cases.  In 
this  position  there  is  no  danger  of  getting  septic  material  baick  into 
the  ear.  A  ten  percent  solution  of  argyrol  not  over  a  week  old  is  then 
dropped  into  the  nose  and  this  in  turn  is  followed  by  albolene.  Cases  get 
well  under  this  treatment  though  it  does  not  prevent  reinfections.  Some 
of  these  children  have  been  under  treatment  for  on  to  three  years  at 
about  three  weeks  intervals.  Last  year  I  sent  one  of  these  children  to 
Florida  where  she  escaped  sinus  trouble.  But  many  children  are  escap- 
ing sinus  trouble  by  the  treatment  just   outlined. 

Dr.  Perry  G.  Goldsmith,  Toronto:  Dr.  Dean  said  that  the  incidence 
of  sinus  disease  is  greater  in  Iowa  than  anywhere  else.  Possibly  it  is 
because  he  is  able  to  find  sinus  disease  where  others  are  not.  If  access- 
ory sinus  disease  is  due  to  altered  metabolism  or  insufficiency  of  food, 
why  does  it  affect  the  paranasal  sinuses  to  the  exclusion  of  the  middle 
ear,  the  mucous  membrane  of  the  bile  ducts,  etc.? 

When  it  comes  to  operation — I  cannot  help  repeating  to  you  the  ad- 
vice given  me  by  an  honored  preceptor;  namely,  that  before  any  oper- 
ation is  done,  one  should  consider  the  history  and  what  is  likely  to  be 
the  natural  course  of  the  disease  and,  furthermore,  what  is  the  likeli- 
hood of  an  operation  making  it  worse. 

Dr.  Lee  Wallace  Dean,  Iowa  City,  la. :     Dr.  Lambert  is  one  of  the 

leading  pathologis'ts  of  America.  He  says  that  while  it  is  most  interesting 
to  learn  that  xerophthalmia  can  always  be  produced  experimentally  in 
rats  by  diet  alone,  he  is  unable  to  answer  these  questions,  as  for  example: 
Why  is  it  that  with  one  diet  we  can  produce  paranasal  sinus  disease  while 
with  another  Dr.  Mandell  always  got  infection  of  the  pharynx  and 
lungs?  These  findings  are  merely  thrown  out  as  suggestions.  They 
are  not  isolated  cases  for  we  find  that  it  is  true  of  all  the  rats  fed  on 
a  particular  diet  for  other  diets  don't  produce  the  same  thing.  In  xero- 
phthalmia where  the  diet  is  deficient  in  fat  there  is  infection  of  the 
cornea  and  lids.  Dr.  Lambert  suggests  that  infections  in  other  parts  of 
the  body  have  not  been  looked  for.  The  only  reason  we  looked  for  and 
found  infection  in  the  paranasal  sinuses  in  these  cases  was  because  we 
had'  trouble  with  our  children  from  deficientt  diet.  As  far  as  I  know,  the 
gall  bladder,  kidney  and  heart  have  not  been  examined  in  these  cases 
that  have  been  deficiently  fed. 

Regarding  the  number  of  cases,  they  find  just  as  many  in  the  Clinic 
at  Rochester  as  we  find  in  Iowa  City,  comparatively  speaking.  We  see 
many  more  in  Iowa  City  than  other  doctors  in  Iowa  because  we  have 
an  orthopedic  service  of  100  beds.  That  means  there  are  cases  of  in- 
fectious arthritis  there  all  the  time.  But  I  am  told  that  just  as  many  are 
found  in  Rochester  and)  just  as  many  in  Omaha.  So  it  isn't  because  of 
the  individual  and  it  isn't  because  of  the  climate. 

Dr.  Coffin,  New  York  City:  I  would  like  to  ask  if  you  had  been  in 
the  habit  of  having  the  eyes  examined.  Dr.  Cusick  of  Philadelphia 
reported  a  case  of  total  blindness  in  a  child  seven  years  old  which  com- 
pletely recovered  after  operation. 

Dr.  Dean:  No;  but  a  very  large  number  of  these  cases  come  from 
the  eye  service.  We  haven't  had  a  retrobulbar  neuritis  in  any  young 
child. 


THE    CAUSE    OF    PERSISTENT    OTORRHEA    AFTER    A 
SIMPLE  MASTOIDECTOMY. 

By  FRANCIS  P.  EMERSON,  M.  D.,  Boston,  Mass. 

A  persistent  otorrhea  following  a  mastoid  operation  from  the 
patient's  point  of  view  means  an  unsuccessful  result.  The  surgeon 
feels,  or  should,  that  there  may  have  been  some  fault  in  his  operative 
technic  or  dressing.  This  does  not  mean  that  even  in  experienced 
hands  we  should  expect  100  per  cent,  dry  middle  ears,  but  with  our 
present  knowledge  of  mastoid  surgery  a  dry  middle  ear  within  ten 
days  should  be  the  rule  and  not  the  exception.  This  is  so  far  recog- 
nized in  our  large  hospitals  that  when  an  operator  fails  to  obtain  a 
cessation  of  the  discharge  within  these  limits,  certain  recognized  con- 
ditions are  looked  for  to  explain  the  result.  While  the  different  steps 
of  the  simple  mastoid  operation  have  been  studied  for  many  years  and 
certain  definite  principles  laid  down,  yet  experience  teaches  that  the 
detailed  carrying-out  of  these  principles  varies  greatly  with  different 
operators.  The  ultimate  success  of  mastoid  surgery  depends  so  much 
on  the  knowledge  of  the  surgical  technic  and  also  on  the  immediate 
recognition  of  when  the  post-operative  healing  is  going  wrong  that  a 
general  discussion  may  be  of  benefit  to  all.  In  adult  cases,  in  the 
observation  of  the  writer,  the  more  important  causes  of  a  persistent 
otorrhea  may  be  classified  as  follows  : 

First :  Perhaps  no  one  cause  is  more  frequently  met  with  than 
lack  of  surgical  judgment  in  the  after  care  of  a  mastoid  operation. 
No  technic  that  the  writer  has  observed  is  more  efficient  than  that 
practiced  at  the  Massachusetts  Charitable  Eye  and  Ear  Infirmary  for 
the  last  fifteen  years.  The  external  dressing  is  changed  daily  if 
saturated  or  stiff  from  dried  blood,  and  the  wick  changed  in  the 
external  canal  under  strict  aseptic  precautions.  The  mastoid  packing 
is  removed  on  the  fourth  to  the  sixth  day  and  a  single  wick  is  carried 
up  to  the  aditus  daily  until  the  tympanic  suppuration  ceases.  The 
bone  cavity  is  then  allowed  to  heal  by  organization  of  the  blood 
and  exudate  without  more  drainage.  Occasionally  the  lips  of  the 
external  wound  are  opened  with  a  probe  to  allow  the  escape  of  serum. 
If  control  of  the  aditus  is  not  rigidly  carried  out  until  the  tympanic 
suppuration  ceases  an  otorrhea  may  continue  indefinitely.  On  the 
other  hand,  long-continued  packing  results  in  flabby  and  exuberant 
granulations  and  mixed  infection  occurs  with  parts  of  the  cavity  epi- 
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dermitized  and  the  aditus  wide  open.  The  control  of  the  aditus  with- 
out allowing  the  blood  clot  and  exudate  to  fill  the  exenterated  field  and 
become  organized  until  the  tympanic  suppuration  has  ceased  seems  to 
the  writer  to  admit  of  no  exception,  and  for  this  reason  condemns 
the  primary  blood  clot  as  unsound  in  principle. 

Second :  Too  early  removal  of  the  mastoid  cortex  before  the 
infection  has  been  limited  by  a  leucocytic  barrier.  This  was  much 
more  frequent  before  the  days  of  the  X-ray  than  at  present.  Unless 
the  surgeon,  however,  has  had  large  experience  his  anxiety  will  lead 
him  to  operate  while  the  bone  infection  is  active  and  has  not  become 
limited  by  nature.  Very  rarely  is  it  necessary  to  interfere  surgically 
before  a  week  from  the  time  of  an  early  paracentesis.  There  are 
exceptions  in  measles  and  in  some  cases  of  influenza,  but  this  is  the 
rule.  Very  few  patients  die  as  the  result  of  acute  mastoiditis  if  an 
early  incision  of  the  membrana  propria  has  been  made  without  timely 
warning  of  danger.  At  times  the  process  is  so  fulminating  that 
the  infection  does  not  tend  to  wall  off  but  advances  from  one  struc- 
ture to  another  until  a  meningitis  or  general  toxemia  results  in  death. 
In  these  cases  no  operation  would  get  outside  the  infected  area.  If 
all  diseased  bone  is  not  removed  the  otorrhea  continues.  To  get 
the  best  results  then  it  is  necessary  to  know  when  to  operate  in  order 
to  have  the  assistance  of  nature  when  the  patient's  resistance  is  best. 
We  do  not  wish  to  encourage  delayed  operating,  far  from  it,  but 
rather  to  point  out  that  the  experience  of  the  surgeon  as  to  when  he 
shall  advise  the  removal  of  the  mastoid  cortex  is  of  the  first  impor- 
tance. 

Third :  Incomplete  exenteration,  especially  of  the  deep  layer  of 
posterior  canal  cells.  (It  is  taken  for  granted  that  we  are  discussing 
the  procedure  usually  carried  out  in  this  country  of  opening  the 
antrum  in  all  cases):.  If  we  remember  that  it  is  a  straight  line  from 
the  antrum  to  the  tip  cell  this  should  rarely  happen.  Any  mounding 
up  between  these  points  may  mean  that  there  are  cells  beneath  that 
should  be  uncovered.  Next  to  the  posterior  canal  cells  are  one  or 
more  cells  in  the  zygoma  which  are  frequently  overlooked. 

Fourth  :  To  active  surgery  in  the  region  of  the  aditus  delaying 
the  walling-oflf  of  the  middle  ear  and  exposing  the  mastoid  cavity  to 
reinfection.  While  unhealthy  granulations  and  necrotic  bone  should 
be  removed  here,  as  elsewhere,  this  should  be  done  with  a  clear 
appreciation  of  what  is  necessary  and  what  may  be  too  radical  surgery. 
In  an  acute  process  drainage  is  the  important  thing.  Bone  cells  when 
not  necrotic  will  take  care  of  the  infection  if  drained.  This  state- 
ment applies  to  a  process  that  has  become  limited,  for  if  this  has  not 
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occurred,  our  only  safety  lies  in  the  radical  removal  of  all  cells,  which 
is  an  anatomical  impossibility.  We  never  at  any  time  remove  all  the 
infection  however  radical  the  operator. 

Fifth :  The  active  symptoms  referred  to  the  middle  ear  and 
mastoid  and  the  necessity  of  operating  upon  a  terminal  process 
sometimes  leads  us  to  forget  where  the  infection  started.  It  is  con- 
ceded that  an  infection  virulent  enough  to  cause  a  purulent  middle  ear 
and  mastoid  usually  involves  the  paranasal  sinuses  and  lymphoid 
tissue  of  the  nasopharynx.  The  focal  process  may  reinfect  the  middle 
ear  and  mastoid  during  the  healing  process  and  increase  a  discharge 
that  was  gradually  diminishing.  Unless  this  is  recognized  at  the 
right  time  by  the  change  in  the  character  and  amount  of  the  discharge 
normal  healing  is  impossible.  This  is  shown  by  the  case  of  a  man 
seen  two  years  ago  at  the  Massachusetts  Charitable  Eye  and  Ear 
Infirmary  on  whom  a  double  simple  mastoid  was  done.  The  discharge 
was  growing  less  when  on  the  fourth  day  there  was  a  profuse 
discharge  from  both  middle  ears  and  mastoid.  He  was  admitted 
with  a  history  of  an  acute  exacerbation  of  a  chronic  tonsillitis.  No 
other  cause  being  found  the  tonsils  were  removed  at  once.  The 
second  day  after  the  tonsillectomy  the  amount  of  discharge  grew 
less,  the  character  changed  and  both  middle  ears  were  dry  on  the 
tenth  day.  On  the  same  service  a  mastoid  failed  to  heal  until  an 
acute  maxillary  antrum  was  drained.  These  conditions  are  usually 
recognized  in  children  but  as  often  overlooked  in  adults. 

Sixth :  Persistent  otorrhea  from  arrested  tissue  repair  may 
occur  as  the  result  of  the  poor  resistance  of  the  patient  requiring 
general  and  local  treatment.  Stimulation  locally  may  be  carried  out 
by  the  use  of  iodine,  iodoform,  balsam  of  Peru,  etc.,  and  necrotic 
tissue  may  need  to  be  curetted.  This  should  be  done  promptly  if 
we  are  to  succeed  in  walling-off  the  middle  ear  in  the  required  time. 
The  patient's  general  condition  should  be  fortified  by  tonics,  forced 
feeding  and  fresh  air.  Every  resource  of  the  surgeon  will  be  neces- 
sary to  bring  about  normal  healing  and  daily  dressing  should  not  be 
trusted  to  inexperienced  hands.  There  are  a  certain  number  of  cases 
where  patients  seem  to  hav^e  lost  all  power  to  react  against  certain 
types  of  infection.  If  the  invading  organism  is  active  enough  and 
the  resistance  of  the  host  is  lost  any  type  of  infection  may  become 
chronic.  Perhaps  a  staphylococcus  infection  in  pure  culture  is  more 
prone  to  degenerate  into  a  persistent  otorrhea.  Good  surgery  done 
at  the  right  time  with  proper  appreciation  of  the  problems  involved 
is  usually  successful  in  any  type  of  infection  provided  the  diseased 
process  has  been  limited  by  a  leucocytic  barrier. 
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Seventh :  Conditions  affecting  the  external  canal.  A  diffuse 
external  otitis  may  prevent  a  proper  opening  of  the  membrana  tym- 
panum and  adequate  drainage,  especially  where  there  is  a  nipple 
perforation  with  round  cell  infiltration  requiring  a  deep  incision. 

It  may  also  cause  a  reinfection  of  the  middle  ear. 
An    exostosis    may    also    prevent    proper    drainage    and    cause 
retention  of  pus  and  desquamating  epithelium  with  constant   rein- 
fection. 

Eighth :  Osteomalacia.  This  complication  is  fortunately  rare 
but  when  present  is  one  of  the  most  difficult  to  deal  with. 

A'inth:  General  systemic  conditions  due  to  syphilis  or  T.  B. 
Lues  in  the  Eustachian  tube  or  Rosenmueller's  fossa  may  be  the 
cause  of  a  persistent  otorrhea.  T.  B.  may  cause  unhealthy  tissue 
repair  or  the  formation  of  sequestra  especially  in  children. 

The  causes  of  a  persistent  otorrhea  in  children  on  account  of  the 
greater  danger  of  reinfection  of  the  middle  ear  from  the  shortness  of 
the  Eustachian  tube  and  the  greater  activity  of  the  lymphoid  tissue 
require  a  separate  consideration  of  their  problems.  Here,  as  in  adults, 
an  early  free  incision  of  the  membrana  tympanum  is  of  the  greatest 
importance. 

Many,  if  not  all,  appreciate  having  this  simple  operation  done  at 
a  time  fairly  near  to  the  time  of  the  infection.  It  is  the  writer's 
custom  to  have  the  adenoids  removed  in  all  cases  at  the  time  that  a 
post-aural  is  done.  It  is  also  important  that  a  T.  &  A.  should  be  per- 
formed at  once  whenever  a  patient  is  admitted  with  a  history  of  a 
persistent  or  recurring  otorrhea. 

Statistics  from  the  writer's  last  hospital  service  teach  their  own 
lesson : 

9  cases  that  had  been  discharging  from  one  to  four  months 
ceased  to  discharge  in  from  five  to  fifteen  days  after  a  T.  &  A. 

11  cases  discharging  from  four  to  twelve  months  ceased  to 
discharge  in  from  eight  to  fourteen  days  after  a  T  &  A. 

7  cases  discharging  from  one  to  three  years  ceased  to  discharge 
in  from  twelve  to  twenty-one  days  after  a  T.  &  A. 

7  cases  of  acute  and  chronic  suppuration  showed  marked  im- 
provement in  the  quantity  of  discharge. 

4  cases  showed  no  improvement  at  all. 
(Compiled  by  Dr.  Willis,  House  Officer  at  Mass.  Charit.  Eye  &  Ear 

Inf). 

While  these  statistics  are  very  suggestive  we  must  remember  that 
even  in  children  the  Eustachian  tube  and  middle  ear  may  be  rein- 
fected from  a  pyogenic  focus  in  the  sinuses  as  well  as  in  adults.     In 
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32  children  with  otorrhea  where  the  infection  was  virulent  enough  to 
cause  a  post-aural  abscess  there  was  X-ray  pathology  in  the  antrum 
in  twenty-four  cases.  All  these  cases  were  under  ten  years  of  age 
and  were  examined  consecutively  as  admitted  to  the  hospital,  whether 
they  had  symptoms  referred  to  the  nasopharynx  or  not.  Where 
all  the  problems  of  mastoid  surgery  have  been  met  intelligently  in  the 
majority  of  cases  we  should  have  a  dry  middle  ear  on  the  fourth  to 
the  tenth  day  and  a  healed  process  by  two  weeks.  If  this  resvik  is 
not  obtained,  that  is,  a  dry  middle  ear  within  four  to  ten  days,  v,  t 
should  not  procrastinate,  but  carefully  go  over  the  ground  and 
determine  where  the  fault  lies  without  delay.  Unless  the  discharge 
is  obviously  growing  less  within  this  time  the  longer  we  put  off 
correcting  the  cause  the  less  are  our  chances  of  obtaining  a  good 
result.  A  mixed  infection  results,  granulations  become  flabby,  a 
healthy  reaction  is  lost  and  a  secondary  operation  is  often  necessary 
to  stop  the  otorrhea. 

The  problem  of  persistent  otorrhea  is  one  then  of  continued 
infection  or  reinfection.  This  may  obtain  in  the  earliest  years  of  life 
or  in  adults.  Prenatal  influence  or  abnormal  anatomical  conditions 
do  not  seem  to  the  writer  to  be  factors  in  the  etiology  or  tendency  to 
chronicity. 

DISCUSSION. 

Dr.  Eugene  A.  Crockett,  Boston,  Mass. :  I  think  there  are  a  number 
of  factors  to  be  considered  as  regards  chronic  otorrhoea  after  an  acute 
mastoid  operation.  The  first  question  to  be  considered  is  that  of  im- 
proper operation  which  in  my  experience  means  too  much  operation.  In 
other  words  the  excavation  has  been  carried  beyond  its  proper  limits 
into  normal  diploetic  tissue,  thereby  extending  the  infection.  This  is 
especially  easy  to  do  in  children  but  occasionally  so  in  adults. 

Another  potent  cause  is  improper  treatment  after  a  good  operation. 
To  my  mind  this  means  that  the  wound  has  been  too  tightly  packed.  As 
I  see  cases  after  operation,  I  believe  that  tight  packing,  particularly  with 
iodoform,  has  been  a  curse.  Dr.  Blake's  theory  of  a  primary  blood  clot 
goes  as  much  too  far  in  the  other  direction  while  a  happy  medium  will 
lead  to  healing. 

I  treat  all  my  cases  in  this  fashion:  I  do  a  less  extensive  operation 
than  most  men  being  careful  not  to  overdo.  I  then  packed'  the  wound 
with  a  piece  of  rubber  dam  carried  into  the  antrum.  When  the  middle 
ear  shows  signs  of  drying  up,  which  usually  occurs  about  the  third 
day,  the  packing  is  taken  out  and  the  mastoid  wound  receives  no  further 
treatment.  This  is  a  compromise  between  a  primary  blood  clot  and 
tight  packing.  My  results  as  to  otorrhoea  and  as  to  necessity  for  after- 
treatment  have  been  very  much  improved  by  this  method.  It  also  has 
the  advantage  that  if  necessary  the  packing  can  be  left  in  without  change 
for  a  week  or  ten  days. 

I  think  another  potent  cause  of  failure  is  the  fact  that  the  patient  is 
kept  too  long  in  bed  and  too  long  in  the  hospital,  thereby  becoming 
hospitalized.  A  mastoid  as  a  septic  condition,  and  should  be  treated 
like  any  other  form  of  sepsis  by  plenty  of  fresh  air,  good  food  and  sun- 
shine.    I  think  these  are  three  points  that  are  not  usually  carried  out. 

Futhermore,   there   is   the   question    of   syphilis,   tuberculosis  or   dia- 
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betes — conditions  which  should  be  investigated  and  treated  when  present. 
They  are  causes  of  persistent  otorrhoea,  particularly,  tuberculosis. 

There  remains  one  further  point;  namely,  that  in  some  mastoids, 
especially  of  the  anatomic  structure  that  Dr.  Randall  showed,  the  infec- 
tion may  be  so  extensive  and  so  deep  seated  as  to  be  practically  inoperable 
I  saw  two  such  cases  last  winter  which  continued  to  have  profuse  ot- 
orrhoea after  the  zygoma,  the  mastoid'  and  everything  else  had  been 
thoroughly  taken  out.  These  were  undoubted  cases  of  infection  of  the 
cells  underlying  the  tympanum  or  extending  into  the  petrous  portion  of 
the  temporal  bone.  In  one  case  Dr.  Tobey  and  I  went  in  too  far,  biit 
the  case  discharged  just  as  freely  as  ever.  This  a  rare  type  of  anatomic 
structure,  but  you  do  see  it,  and  it  has  to  be  considered.  I  think,  however, 
that  in  the  large  proportion  of  cases  a  little  more  attention  to  hygiene 
and  diet  and  a  little  less  meddlesome  after-treatment  will  make  a  great 
difference  in  the  prognosis. 

Dr.  Phillip  D.  Kerrison,  New  York  :  In  New  York  the  general  effort 
is  to  do  a  complete  operation,  and  I  believe  they  often  err  in  that 
way  by  taking  away  bone_  so  extensively  to  injure  the  nutrition  of  the 
bony  plates.  But  if  there  is  in  New  York  a  point  on  which  the  surgeons 
disagree  it  is  in  the  treatment  of  the  aditus.  Some  believe  that  the 
aditus  should  be  carefully  cleared  out,  and  others  say  that  it  should  be 
left  alone.  I  am  inclined  to  think  with  our  present  method  of  operation 
and  closing  of  the  wound  we  do  not  go  far  enough  in  removing  masses 
of  granulations  in  the  aditus.  I  have  seen  cases  where  we  have  tried  to 
do  a  complete  operation  and  have  seen  the  aditus  full  of  granulations 
but  have  become  nervous  about  the  incus.  I  think  the  lack  of  complete- 
ness there  is  a  factor  in  keeping  up  the  discharge. 

Another  thing  that  has  an  effect  is  absolute  neglect  of  the  canal. 
It  isn't  uncommon  to  find  the  mastoid  wound  well  dressed  but  the  canal 
containing  pus.  Think  of  the  amount  of  attention  we  give  to  the 
tympanum  before  operation  and  how  prone  we  are  to  forget  afterwards. 
I  think  we  should  take  for  a  criterion  as  to  whether  or  not  the  mastoid 
operation  is  well  done,  whether  or  not  the  tympanic  cavity  returns  to 
normal.  Everybody  has  recognized  the  good  results  coming  from  ap- 
proximate closure  of  the  wound.  I  think  it  has  some  dangers  bearing 
on  this  question  of  continuous  discharge.  If  the  wound  be  closed  it  seems 
possible  for  granulations  in  the  aditus  to  dam  up  collections  of  pus  that 
might  easily  keep  up  an  infection  in  the  tympanum,  thereby  preventing 
its  prompt  recovery.  This  should  be  looked  upon  as  an  indication  for  a 
wider  opening  of  the  postaural  wound  and  inspection  of  the  tympanum. 

Dr.  Crockett  spoke  of  injudicious  treatment.  In  ward  cases  that 
are  not  doing  well  I  have  often  found  an  edematous  drum  membrane 
with  a  perforation  which  hasn't  closed  and  a  moderate  discharge  lying 
behind  a  scar  that  has  healed  except  for  a  small  opening  for  drainage. 
The  treatment  has  been  this :  Careful  frequent  dressings  and  a  wick 
carried  high  into  the  wound;  the  theory  of  the  interne  and  of  some 
surgeons  being  that  they  should  apply  a  wick  to  each  wound  to  get 
drainage  from  the  aditus.  I  have  seen  this  frequently,  and  a  simple 
change  of  dressing  and  perhaps  flushing  the  cavity  with  Dakin's  solu- 
tion and  a  wick  to  merely  keep  the  wound  open  induces  prompt  healing. 

There  are  some  cases  in  which  the  indication  for  operation  is  not 
very  clear,  and  we  treat  them  from  month  to  month,  hoping  that  spon- 
taneous healing  will  occur.  On  coming  to  operation  we  find  an  ordinary 
mastoid  and  do  the  usual  thing  only  to  find  the  mastoid  wound  heals  be- 
hind but  the  otorrhea  continues.  I  attribute  such  cases  to  a  process 
that  has  become  chronic  in  the  middle  ear,  perhaps  necrosis — in  fact  the 
chronic  suppurative  otitis  which  is  confined  to  the  middle  ear.  This  is 
not  a  plea  for  earl}^  operation  but  it  becomes  very  doubtful  whether  such 
can  be  healed  by  anything  but  operation. 

Dr.  Perry  G.  Goldsmith,  Toronto:  We  should  take  a  lesson  from 
the  general  surgeons  and  think  about  the  line  of  treatment  in  suppurative 
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osteomyelitis  in  the  tibia  and  in  other  bones.  The  surgeon  simply  opens 
the  cortex  and  drains  the  osteomyelitis.  He  is  not  keen  to  take  out  every 
vestige  of  bone  but  tries  to  give  nature  a  chance.  Might  we  not  learn 
a  lesson  from  that  and  not  take  out  every  vestige  of  bone  in  doing  a 
mastoidectomy.  It  is  nice  to  leave  a  white  surface  of  bone,  but  there 
is  a  question  whether  our  judgment  hasn't  overrun  our  prudence  because 
we  have  a  wound  that  doesn't  heal  up  kindly. 

As  far  as  sunlight  and  fresh  air  are  concerned,  I  think  that  is  one 
of  the  sheet-anchors.  I  like  to  leave  my  mastoids  uncovered,  using  a  sort 
of  bird  cage  of  wire  mesh  to  hold  the  gauze  but  which  lets  in  air  and 
sunlight.  Get  your  patients  out  of  bed.  Let  them  walk  around  and  have 
air  and  sunlight  and  do  not  keep  poking  in  gauze.  If  the  patient  has 
improved  and  his  hearing  has  returned  then  let  him  alone. 

There  are  two  things  that  are  apt  to  be  forgotten;  namely,  that  the 
middle  ear  may  drain  into  the  antrum.  What  I  have  done  in  such  cases 
is  to  wipe  out  the  mastoid  cavity  with  a  porridge  of  iodoform  and  cor- 
bolic  acid.  There  is  no  absorption  of  iodoform  when  you  rub  that  on 
infected  bone.  I  cork  the  aditus  from  the  middle  ear,  and  then  the 
middle  ear  will  get  well  and  will  not  reinfect  the  antrum.  That  seems  to 
be  reasonable  and   sound  physics. 

As  far  as  nasopharyngeal  infection  is  concerned,  we  ought  to  re- 
move adenoids  at  the  time  we  do  a  mastoid  in  a  child.  We  don't  do 
it  because  we  don't  want  to  do  two  operations  at  the  same  time  but 
I  think  it  promotes  good  drainage.  I  can't  help  realizing  that  a  fibrosed 
tonsil  without  angina  should  not  be  removed  as  it  would  have  no  efifect 
on  the  ear,  but  it  is  done.  Far  more  often  we  will  find  that  a  middle 
ear  discharge  is  kept  up  by  a  suppurating  antrum,  the  patient  lying  on 
that  side  keeps  reinfecting  himself. 

Dr.  William  H.  Haskin,  New  York:  One  suggestion — in  the  after 
dressing  of  all  these  cases  use  your  suction  tube.  Take  a  Eustachian 
catheter  and  put  it  into  the  aditus,  get  secretions  out  of  the  canal  and 
out  of  the  middle  ear.  Keep  the  antrum  perfectly  clean  and  dry.  You 
will  find  a  great  improvement  by  this  method.  My  own  practice  is  to 
make  a  very  small  incision,  and  unless  the  incision  has  been  large,  I 
never  sew  up.  I  pack  the  wound  lightly  with  gauze  and  let  it  stay  in  for 
four  or  five  days  according  to  the  symptoms.  The  gauze  is  then  re- 
moved, the  wound  cleaned  out  and  the  edges  approximated  with  a 
sheet  of  plaster.  These  cases  will  invariably  heal  in  ten  days.  I  take  off 
all  the  heavy  dressings  after  the  first  day,  leaving  the  cage  which  Dr. 
Goldsmith  speaks  of — simply  a  small  packing  on  the  outside  of  the  ear 
so  as  to  let  the  air  get  in.  Cleansing  the  antrum  by  suction  is  of  great 
value. 

Dr.  B.  Alex.  Randall,  Philadelphia  :  I  feel  that  it  is  particularly  happy 
for  Dr.  Emerson  to  speak  of  premature  operations  as  one  of  the  causes 
for  delayed  healing,  especially  so  in  Providence  where  Dr.  Sprague  taught 
this  matter  of  unripe  mastoids.  We  should  recognize  the  value  of  this 
point  which  he  brought  out  so  well.  I  have  seen  cases  where  the  surgeon 
disseminated  infection  by  operating  before  there  was  any  walling  off 
and  where  a  second  operation  became  needful  after  the  first.  In  most 
cases,  especially  the  acute  ones,  what  is  termed  granulations  is  simply 
suppurating  mucous  membrane  which  is  far  less  inclined  to  destructive 
change  later  than  we  are  apt  to  attribute  to  it.  If  we  have  a  tuberculous 
condition  we  know  that  refraining  from  operation  is  better  for  such  cases. 
My  patients  are  treated  by  sunlight  and  fresh  air  especially  where  there 
is  delay  in  the  healing  of  the  posterior  wound.  The  only  use  I  make 
of  vaccines   is   tuberculin   in  tuberculous    cases. 

As  an  anatomist  I  would  be  quarrelsome  enough  to  remind  you  that 
every  mastoid  cell,  the  antrum,  the  tympanum  and  the  Eustachian  tube 
are  a  part  of  the  middle  ear.  It  is  a  mistake  from  the  surgical  point  of 
view  to  speak  as  though  the  •  middle  ear  didn't  include  all  of  these 
structures. 
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Dr.  I.  M.  Heller,  New  York  City:  I  fail  to  see  how  any  wide  opening 
of  the  aditus  is  going  to  drain  the  tympanic  cavity.  If  you  do  cut  down 
the  facial  ridge  you  still  leave  a  space  in  tympanum  below  this  level  that 
will  contain  pus. 

As  Dr.  Goldsmith  said,  it  is  a  case  of  osteomyelitis.  I  think  if  you 
get  rid  of  diseased  bone  in  the  mastoid  that  the  tympanum  will  be  taken 
care  of  through  an  ample  opening  in  the  drum  membrane. 

Dr.  William  A.  Scruton,  New  York  City:  I  can't  let  this  occasion 
go  by  without  saying  something  for  the  radical  side.  I  believe  that  an 
earlj'  operation  is  not  contraindicated.  I  haven't  any  belief  in  the  theory 
of  waiting  for  leucocyte  barriers.  And  I  believe  the  mastoid  should  be 
done  as  radically  as  you  can  do  it  and  get  all  cells  out.  The  mistake 
in  radical  work  is  that  a  radical  man  will  show  you  a  p'olished  cavity. 
When  he  polishes  the  bone,  it  will  die  and  become  exfoliated,  but  if 
you  do  not  polish  the  bone  and  do  not  go  down  to  the  inner  plate,  you 
will  not  get  that. 

In  regard  to  the  antrum  I  say  that  the  antrum  must  be  opened  up 
widely  so  as  to  see  the  incus  so  plainly  that  you  can  put  in  a  ring  curet 
and  remove  granulations  from  it.  If  you  do  that,  you  will  find  that 
the  canal  will  be  dry  at  the  first  dressing. 

I  don't  believe  that  gauze  packing  should  be  put  in  except  to  control 
bleeding.  I  believe  in  putting  in  a  wick  of  rubber  tissue,  or  perhaps 
pyroxyline  paper  is  still  better. 

It  seems  to  me  that  the  conservative  side  has  been  brought  out  ex- 
clusively. I  don't  say  that  the  radical  side  is  the  better  way  but  I  want 
it  to  be  known  that  there  are  competent  men  doing  it. 

Dr.  George  W.  Mackenzie,  Philadelphia,  Pa.:  Regarding  the  ques- 
tion of  operating  in  the  simple  case  radically  or  conservatively,  I  wish  to 
quote  the  statistics  of  the  Politzer  Clinic  in  Vienna  from  1903  to  1908.  It 
was  found  that  the  cases  which  came  to  the  postmortem  table  were 
those  which  had  not  been  operated  upon  sufficiently.  I  think  that  car- 
ries argument. 

Now  in  spite  of  the  fact  that  it  is  safer  to  operate  all  cases  thor- 
oughly, certain  cases  did  recover  from  an  acute  mastoid  empyema  after 
a  Wilde  incision,  while  others  recovered  after  opening  the  mastoid 
without  antrotomy;  but  they  got  well  in  spite  of  the  incomplete  operation. 
The  reason  they  got  well  was  because  the  pus  received  ox^^gen  from  the 
air.  That  is  an  argument  against  packing.  It  is  known  by  pathologists 
that  in  bacterial  infections,  if  you  lessen  the  oxygen  the  virulence  of 
the  infecting  organism  increases,  while  if  you  add  oxygen  it  gets  milder 
and  milder.  Hence,  you  see  it  isn't  necessary  to  open  more  than  the  an- 
trum. We  don't  need  to  worry  about  the  aditus  because  the  moment 
we  have  given  it  fair  drainage  oxygen  gets  at  it  and  the  infection  dimin- 
ishes. 

Dr.  Haskin  spoke  of  suction,  but  you  can  accomplish  the  same 
result  with  the  Politzer  bag,  for  simply  Politzerizing  when  you  make  your 
dressing  daily  will  accomplish   quite   as  much. 

Dr.  Francis  P.  Emerson,  Boston  (Gosing)  :  Regarding  Dr.  Gold- 
smith's reference  as  to  removal  of  tonsils  in  adult  cases,  I  never  do  that. 
Mastoid  suppuration  is  an  end  process  which  has  quieted  down.  In 
treating  a  postoperative  mastoid  you  should  correct  what  needs  to  be 
corrected   and   nothing  more. 

I  want  to  bring  out  what  is  necessary  treatment  in  contradistinction 
to  a  too  radical  operation  and  to  emphasize  the  fact  that  most  mastoids 
will   heal  if  we   have   certain   principles   to   go  by. 
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THROAT. 

By  W.   H.    HASKIN,   M.   D.,    New  York  City. 

These  relations  are  far  more  numerous  than  are  generally  rec- 
ognized and  should  be  considered  under  several  heads  but  there  is 
scarcely  time  to  more  than  give  a  brief  outline  of  some  of  the  most 
important. 

Tlie  one  most  prominently  before  us  at  the  present  time  is  those 
conditions  arising  from  focal  infections,  but  as  a  matter  of  fact  it 
should  be  the  last  to  be  considered  if  we  learn  to  study  diseases  from 
the  standpoint  of  cause  and  effect. 

The  writer  feels  that  this  subject  is  of  far  greater  importance 
than  that  simply  dealing  with  focal  infections  and  that  for  it  to  be 
fully  appreciated  one  must  go  back  even  to  the  early  embryonic  stage 
of  development  for  many  of  the  serious  problems  start  at  this  time 
and  can  be  recognized  in  the  fetal  skulls  at  time  of  birth  as  will  be 
shown  on  the  screen  from  slides  loaned  by  Dr.  B.  W.  Weinberger,  of 
New  York  City,  who  has  studied  and  written  extensively  of  his 
findings. 


1.     Maxillary  development. 


2.     Faulty  maxillary  development. 


(a)  Embryology  of  bones. 

(b)  Embryology  of  teeth  and 

alveoli. 

(c)  Post-natal  growth. 

(d)  Faulty  developments  and 

causes. 


(a)  High  and  narrow  arches. 

(b)  Short     ant. -posterior 
arches. 

(c)  Narrow   pyriform   irreg- 

ularities, over  and  un- 
derbite. 

(d)  Dental  irregularities,  over 

and  underbite. 

(e)  Delayed     dentitions     and 

impactions. 
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3.     Causes  of  faulty  development. 


Nerve  reflexes  due  to  faulty 
developments. 


(f)  Effects  of  premature  ex- 

tractions. 

(g)  Probable   efifect    on   the 

orbital    cavity     causing 
heteraphorias. 


(a)  Systemic  diseases  of  par- 

ents. 

(b)  Improper     balance     of 
foods.    Vitamins. 

(c)  Insufficient  endocrine  se- 

cretions. 

(d)  Insufficient  amniotic  fluid 

in   utero. 

(e)  Artificial  bottle  feeding. 

(f)  Insufficient    mastication, 

i.  e.,  lack  of  proper 
stimulation  of  tissues 
to  induce  growth,  both 
of  teeth  and  bone. 

(g)  Premature  extractions. 


(a)  Headaches  not  localized. 

(b)  Pains    referred    to    ears, 

eyes,  etc. 

(c)  Neurasthenias    and    in- 

sanity. 

(d)  Dysphagia  and  dysphonia. 

(e)  Tinnitus  aurium. 

(f)  Eyestrain. 

(g)  General  irritability. 


5.     Focal  infections. 


(a)    Apical   abscesses,    acute, 
and  chronic, 


Toxemias 

Bacterial 

infections 


(b)  Pyorrhea. 
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6.     Causes  of  Pyorrhea. 


(a)  Uncleanliness,  poor  mouth 
hygiene, 


Accumulation 
of  food  parti- 
cles. 
Improper 

brushing. 


(b)   Malocclusions, 


Poor  contact  points 
Faulty  occlusal  sur- 
faces. 
Supra    and    infra- 
occlusions,. 

(c)  Traumas, 
Marginal  injuries, 

Uneven  surfaces  of 
teeth  at  cervical 
margins. 

Rough  edges  of 
fillings. 

Rough  edges  of 
crown  bands. 

Rough  edges  of 
cavities. 

Ceruminal  calculus. 

Improper  use  of 
toothpicks. 

(d)  Systemic  disturbances. 

Syphilis. 
Diabetes. 
Tuberculosis. 
Anemias. 

Scurvey   and    rick- 
ets. 
Intestinal  toxemias. 
Metallic  poisonings. 
Improper  diet. 
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7.     Maxillary  tumors. 

Malignant. 

Sarcomas. 
Carcinomas. 

Non-malignant. 

Fibromas. 

Myxomas  and  fibro- 
myxomas. 

Dentigerous  cysts. 

Cysts  from  apical  ab- 
scesses. 

Osteomas. 

Odontomas. 

Supernumerary  teetb. 

Polypi. 

Time  will  allow  me  merely  to  touch  upon  some  of  the  conditions 
that  occur  during  the  different  periods  as  classified.  Failure  of  union 
between  the  fronto-nasal  process  and  the  maxillae,  either  on  one  or 
both  sides  results  in  single  or  double  cleft  palate  without  or  with 
harelip  and  occurs  about  the  tenth  week  of  fetal  life.  The  dental 
laminae  appear  on  the  alveolar  process  of  the  maxillae  as  early  as  the 
seventh  week,  tooth  germs,  10th  week,  and  calcification  appears  dur- 
ing the  sixteenth  week  and  the  crowns  of  all  the  deciduous  teeth,  the 
four  permanent  incisors  and  the  four  first  molars  have  already 
reached  their  final  size  at  time  of  birth  and  distinct  evidence  of  faulty 
structure  is  found  in  them  even  before  they  erupt,  these  faults  lead- 
ing to  -early  decays  and  premature  loss.  It  has  been  well  established 
that  mal-occlusions  are  often  found  at  birth,  due  it  is  claimed  to 
there  being  deficient  amniotic  fluid  while  in  utero  and  in  some  cases 
to  the  traumatism  at  delivery.  These  mal-occlusions  are  so  marked 
in  some  cases  as  to  interfere  with  proper  nursing  and  the  bottle  has 
been  resorted  to  for  that  reason  and  not  from  any  lack  of  milk  supply 
on  the  mother's  part.  It  is  interesting  to  note  that  enlarged  adenoids 
are  present  in  these  cases. 

In  the  second  classification  the  nose  and  throat  are  directly 
affected  very  seriously  and  all  because  of  the  teeth  and  indirectly 
the  ears  are  very  likely  to  suffer  secondarily.  Failure  of  the  teeth 
to  spread  the  upper  jaws  causes  the  high  palatal  arch  generally  asso- 
ciated with  angular  deviations  of  the  septum  especially  when  there 
is  a  delayed  eruption  of  the  upper  incisors,  as  shown  by  Dr.  Mosher, 
and  these  narrowed  jaws  will  generally  show  a  great  narrowing  of 
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the  pyriform  orifices  and  it  is  at  this  point  that  you  will  find  nasal 
obstruction  most  commonly  and  also  find  the  reason  for  so  many 
failures  to  relieve  obstructed  breathing  in  even  the  most  satisfactory 
submucous  operations.  Every  nose  should  be  carefully  examined  for 
this  point  of  obstruction  before  operation  and  if  it  is  present  you  may 
be  sure  that  there  is  a  mal-occlusion  with  a  narrow  palatal  arch,  the 
upper  teeth  occluding  within  the  lower  so  that  every  efifort  of  masti- 
cation only  tends  to  increase  the  narrowing  of  the  upper  arch  instead 
of  tending  to  spread  it  if  they  were  in  proper  occlusion.  On  the  other 
hand  the  arch  may  be  plenty  wide  enough  but  there  has  not  been 
enough  downward  and  forward  growth  due  to  slow  development 
from  inadequate  stimulation  of  mastication,)  this  being  probably  the 
greatest  one  factor  in  producing  such  appalling  early  decays  in  the 
teeth  of  our  children).  In  these  cases  you  will  find  a  marked  verti- 
cal bow  in  the  septum  which  is  probably  explained  by  recognizing 
that  the  vomer  belongs  to  the  cranial  bones  and  grows  to  correspond 
in  size  with  them  only  to  find  that  the  maxillae  have  not  grown  suffi- 
ciently and  that  there  consequently  is  not  room  for  the  vomer  and  it 
bends  as  a  result.  Also  this  failure  of  forward  growth  interferes 
with  the  caudal  rotation  of  the  posterior  end  of  the  alveolar  arch  and 
causes  impactions  of  the  molars  and  undoubtedly  reacts  upon  the 
nerves  which  descend  on  the  posterior  wall  of  the  antra  and  thus 
afifects  the  innervation  of  the  eyes,  which  with  the  shortening  of  the 
orbital  cavity  in  all  probability  can  account  for  the  many  heteropho- 
rias  which  are  most  commonly  found  at  this  period  of  the  child's 
development,  as  observed  by  Dr.  Daly,  of  Boston,  several  years  ago. 
In  the  writer's  experience  delayed  dentitions  have  been  found 
the  cause  of  many  serious  ills  both  painful  and  otherwise  and  it  has 
become  a  routine  practice  for  him  to  examine  all  patients  for  these 
easily  determined  conditions  and  to  be  guided  by  what  is  found. 
There  are  two  periods  where  delayed  growth  can  readily  be  deter- 
mined, first,  whenever  it  is  found  that  the  distance  between  the  inner 
cusps  of  the  child's  second  molars  does  not  measure  33  m.m.  that 
there  has  been  insufficient  growth  and  if  this  distance  is  less  than 
29  m.m.,  Dr.  Bogue  claimed  that  there  never  would  be  sufficient 
growth  without  artificial  aid,  this  can  be  done  by  systematic  daily 
exercise  of  the  muscles  of  mastication,  as  suggested  by  Dr.  Rogers  of 
Boston,  but  it  takes  a  great  deal  of  patience  on  the  part  of  whoever 
is  in  charge  of  the  child;  second,  if  the  deciduous  incisors  fail  to  sep- 
arate before  the  fifth  year  there  will  be  delayed  dentition  of  the  per- 
manent teeth,  not  only  of  the  incisors  but  of  all  the  teeth  for  the 
upper  ten  permanent  teeth  occupy  the  space  left  when  the  deciduous 
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teeth  are  thrown  off  and  the  separation  of  the  deciduous  teeth  must 
take  place  if  the  arch  is  to  become  large  enough  for  the  permanent 
teeth  to  erupt  in  a  natural  manner.  As  mentioned  before,  Dr.  Mosher 
claims  that  delayed  eruption  of  the  upper  incisors  is  a  frequent  cause 
of  septal  deflections,  the  premaxillary  wings  being  displaced  to  one 
side  or  the  other.  There  are  many  other  important  things  to  be 
considered  in  thinking  of  these  cases  but  time  will  not  allow  me  to 
describe  them  at  this  reading,  but  I  want  to  add  this  important  fact 
and  that  is  that  in  all  cases  of  delayed  dentitions  the  roots  of  the 
teeth  are  bound  to  be  distorted  in  some  direction  and  this  adds  to  the 
difficulties  encountered  later  in  their  treatment.  Also  it  is  a  fact  that 
these  cases  are  always  associated  with  some  form  of  malnutrition 
and  with  poorly  developed  chests  and  lungs.  A  great  deal  has  been 
written  on  the  influence  of  the  endocrine  secretions  as  a  contributing 
cause  of  delayed  dentitions  and  it  is  claimed  that  the  lack  of  these 
secretions  in  the  milk  of  bottle  fed  babies  causes  faulty  growth  of 
the  teeth  from  lack  of  proper  calcium  deposit,  thus  accounting  for 
the  rapid  decays  in  early  life. 

Another  group  of  investigators  have  clearly  shown  how  a  lack 
of  the  proper  balance  of  the  vitamins  will  produce  decalcification  of 
both  bone  and  tooth  structure  in  animals  and  that  by  giving  the 
proper  balance  the  calcium  content  will  quickly  return  to  normal. 

Dr.  Percy  R.  Howe,  Chief  of  the  Research  Laboratory,  at  The 
Forsyth  Dental  Infirmary  for  Children,  who  has  made  exhaustive 
studies  on  the  effects  of  vitamin-deficient  diets,  says  that  modern 
diets  are  deficient  in  vitamins  and  in  calcmm,  both  of  which  are 
needed  for  sound  teeth,  and  if  we  desire  to  practice  preventive  den- 
tistry we  need  to  begin  with  the  diet.  He  also  says  that  for  the  full- 
est bodily  development  every  effort  should  be  made  to  keep  the  teeth 
sound  and  fully  developed. 

A  very  instructive  symposium  on  the  Effects  of  Diet  on  Teeth 
and  on  Bone,  appeared  in  the  Journal  of  the  A.  M.  A.,  Nov.  4th, 
1922,  and  should  be  read  carefully  by  all  of  us. 

Dr.  E.  A.  Park,  of  The  Johns  Hopkins  Hospital,  says  that 
"Personally  I  believe  that  if  pregnant  women  receive  ample  well 
balanced  diets,  in  which  green  vegetables  were  abundantly  supplied 
and  cows  milk  was  taken  regularly  and  they  were  kept  a  sufficient 
time  in  the  open  air  and  especially  in  the  sunlight,  and  if  their  in- 
fants were  placed  in  the  direct  rays  of  the  sun  each  day  and  were 
fed  cod  liver  oil  for  the  first  two  or  three  years,  that  more  could  be 
accomplished  in  regard  to  the  eradication  o.f  caries  of  the  teeth  than 
in  all  other  ways  put  together  and  that  rickets  would  be  abolished. 
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One  could  write  a  long  paper  on  the  last  two  phases  alone  and 
if  anyone  cares  to  investigate  them  they  will  find  much  that  is  great 
interest  and  value. 

Personally,  the  writer  believes  that  the  greatest  of  all  causes 
in  producing  mal-occlusions  with  the  resulting  asymmetrical  develop- 
ments of  the  face  causing  nasal  obstruction  and  orbital  troubles  is 
the  lack  of  full  muscular  efforts  in  feeding,  this  beginning  in  infancy, 
and  continuing  on  practically  through  life  in  this  country  espiecially. 
One  can  readily  appreciate  the  muscular  action  that  goes  on  in  a  suck- 
ing child's  mouth  by  inserting  a  finger  in  his  mouth.  Dr.  M.  Hellman 
has  pointed  out  the  great  loss  that  occurs  in  the  bottle  fed  babies, 
when  he  states  that  the  average  time  consumed  by  an  infant  in  emp- 
tying an  eight  ounce  bottle  provided  with  the  best  nipple  and  having 
the  smallest  aperture  is  about  eight  minutes,  which  with  eight  feedings 
a  day  would  give  only  sixty  four  minutes  of  actual  work  in  the 
twenty  four  hours,  whereas  the  time  consumed  at  a  breast  feeding 
averages  about  twenty  minutes  or  one  hundred  and  sixty  minutes, 
a  difference  of  nearly  one  hundred  minutes. 

When  one  stops  to  consider  that  the  growth  of  bone  depends 
largely  upon  the  stimulation  supplied  by  muscular  action  he  is  forced 
to  appreciate  what  such  a  great  difference  must  mean  in  the  facial 
development. 

Dr.  Hellman  further  states  that  of  eighty  four  cases  of  mal- 
occlusion personally  studied,  eighty  one  per  cent  occurred  in  bottle 
fed  children. 

Dr.  Herdlicka,  in  a  paper  from  which  the  writer  quoted  in  a 
paper  written  in  1915,  stated  that  after  an  observation  of  960  chil- 
dren of  Apache  and  Pima  Indians  lasting  over  two  years  that  there 
was  no  abnormal  narrowing  of  the  maxillary  arch  nor  protrusion  of 
the  incisors,  and  no  irregularities,  except  an  occasional  crowding  of 
the  incisors,  and  that  the  arches  were  broader  in  the  second  temporary 
molar  region  than  in  the  case  of  white  children  with  the  same  type 
of  skull  and  that  the  bones  were  generally  heavier.  That  he  never 
found  a  case  of  adenoids  or  of  tonsillitis  in  an  Indian  child  nor  one 
who  was  a  mouth  breather,  this  in  spite  of  the  fact  that  they  lived  in 
the  worst  possible  hygienic  atmosphere  of  dirt  and  poor  ventilation. 
He  also  made  this  most  significant  statement :  The  Indians  have 
had  and  still  have  the  habit  of  keeping  up  the  nursing  of  the  child 
until  the  second  or  third  year,  and  even  later ;  and  this  important 
fact  was  noted,  that  the  mother  gave  her  child  various  things  to  chew 
upon  early  in  life  while  she  still  continued  nursing  late. 
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Here  we  have  the  double  value  of  muscular  action  and  a  natural 
sterile  and  easily  digested  food,  supplemented  at  an  early  period  by 
food  that  required  mastication  and  thus  produced  stimulation  of 
the  dental  germs,  thus  aiding  in  producing  strong  healthy  teeth 
with  firm  alveolar  processes  to  hold  them  in  place. 

Another  most  significant  fact  is  that  the  immigrants  of  all 
countries  entering  this  country,  with  the  exception  of  English,  Irisli 
and  Norwegians,  have  remarkably  well  developed  jaws  and  teeth, 
attributed  to  the  foods  that  they  have  eaten  and  their  habit  of  nurs- 
ing their  young. 

The  exceptions  use  the  refined  flour  breads,  large  quantities  of 
potatoes  and  well  cooked  cerials,  none  of  which  require  much  mas- 
tication. 

Again,  the  children  of  these  same  immigrants  very  quickly  be- 
gin to  show  the  same  dental  disturbances  that  are  found  in  our 
children  probably  due  to  the  change  in  food  and  consequent  loss  of 
muscle  stimulation. 

You  may  be  wondering  what  all  this  has  to  do  with  the  dental 
relations  of  the  ear,  nose  and  throat,  but  if  you  will  stop  and  think 
you  will  surely  realize  how  important  every  question  considered 
really  is. 

Every  pronounced  case  of  mal-occlusion  is  a  mouth  breather 
and  is  thus  more  susceptible  to  colds  and  sore  throats,  with  the  possi- 
bility of  infection  of  the  ears.  Mouth  breathers  lose  the  great  mould- 
ing power  of  the  tongue  in  spreading  the  arches  both  outwards  and 
forwards  and  the  facial  muscles  are  constantly  at  work  pulling  the 
bony  structures  in  abnormal  position.  The  teeth  being  poorly  devel- 
oped, rapidly  decay  and  are  prematurely  lost  adding  another  factor 
in  delaying  eruption  of  the  second  teeth,  and  throwing  the  whole 
balance  of  articulation  out  of  gear  when  the  sixth  year  molars  are 
lost,  they  being  the  real  anchors  of  development  of  the  jaws  during 
the  crucial  period  when  the  deciduous  teeth  are  being  thrown  ofif  and 
the  permanent  cuspids  and  bicuspids  are  erupting.  When  you  know 
that  among  the  highschool  children  of  New^  York,  averaging  about 
14  years,  less  than  one  half  of  one  per  cent  were  found  to  have  4 
permanent  first  molars  and  that  in  many  of  these  extensive  decays 
were  found  in  one  or  more  of  the  teeth,  you  may  well  stop  and  con- 
sider how  important  it  is  for  all  medical  men  to  make  it  their  duty 
to  watch  the  teeth  of  all  their  small  patients  and  insist  that  they  be 
taken  care  of. 

Russell  F.  Rypins,  in  a  recent  paper  on  "The  Incidence  of  Den- 
tal Caries  in  Pre-school  Age, "which  appears  in  the  Journal  of  Dental 
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Research,  reveals  most  emphatically  how  great  is  the  problem  we 
shall  have  to  deal  with,  if  we  have  any  regard  for  the  future  welfare 
of  our  people. 

Eleven  hundred  ninety  seven  children  up  to  and  including  the  sixth 
year  were  examined,  not  by  dentists  but  by  medical  men  and  in  ordi- 
nary daylight  which  means  that  there  were  undoubtedly  many  more 
cavities  than  those  recorded.  It  was  found  that  almost  two  thirds  of 
them  needed  dental  treatment  and  that  the  average  child  needing 
such  treatment  had  four  teeth  requiring  important  surgical  attention, 
this  probably  meaning  extractions. 

Think  what  that  means  in  our  large  cities  where  many  thou- 
sands enter  the  schools  for  the  first  time  each  year  at  the  age  of  six. 
for  it  is  a  well  recognized  fact  that  the  teeth  play  a  very  important 
part  in  the  progress  of  the  child  in  his  school  work  and  that  each 
backward  child  means  an  added  burden  on  the  taxpayer.  It  is  safe 
to  say  that  every  one  of  these  children  suffer  from  some  throat,  nose 
or  ear  disease  also  for  the  two  go  hand  in  hand. 

As  stated  at  the  beginning  of  this  paper,  focal  infections  hold 
the  place  of  greatest  interest  in  the  minds  of  most  of  us  and  I  want 
you  all  to  think  the  above  rambling  remarks  over  carefully  for  if  we 
could  only  make  the  parents  take  that  interest  in  their  children  and 
learn  how  much  depends  upon  the  proper  foods  and  mastication  of 
these  foods  we  would  go  a  long  way  towards  preventing  mal-occlus- 
ions  and  early  decays  and  in  this  way  there  would  be  a  great  differ- 
ence in  the  development  of  the  abscesses  which  are  so  universally 
found  and  in  the  dreaded  cases  of  pyorrhea  which  are  ever  on  the 
increase,  due  to  the  poor  nutrition,  the  irregularities,  the  fillings, 
crowns  and  other  forms  of  dental  restorations.  There  is  hardly  a 
journal  published  in  these  days  that  does  not  contain  an  article  on 
focal  infection  or  refer  to  them  in  some  way  and  I  shall  not  attempt 
lO  tell  of  my  own  years  of  experience  but  will  close  with  an  heart- 
felt plea  for  you  all  to  study  it  all  out  for  yourselves  and  realize  how 
important  it  is  to  get  down  to  actual  causes  if  you  are  fully  to  appre- 
ciate what  the  effects  are  to  be  and  how  you  can  best  combat  them. 

It  may  be  well  to  emphasize  the  fact  that  focal  infections  may 
be  either  acute  or  chronic.  That  in  the  acute  forms  the  patients  are 
more  apt  to  suffer  from  an  actual  bacteremia  causing  endocarditis, 
acute  inflammatory  rheumatism  or  some  such  disease,  whereas  in 
the  chronic  form  the  infections  are  more  often  caused  by  the  toxines 
that  are  developed  in  the  old  apical  abscesses  or  pyorrheal  pockets. 
These  toxines  invariably  cause  a  lowering  of  the  patients  resistance 
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and  produce  a  definite  l}'m])hncytosis,  as  pointed  out  by  Prof.  Jud- 
son  Daland,  in  the  Journal  of  the  A.  M.  A.,  Oct.  22,  1921. 

The  damage  has  already  been  done  beyond  repair  in  most  of 
our  mouths  but  we  ought  to  be  able  to  stop  a  great  deal  of  similar 
troubles  in  our  children  if  the  effort  is  made  intelligently,  and  if  the 
generations  following  us  could  only  carry  on  the  work  it  would  not 
be  too  much  to  hope  for  to  have  a  stronger  and  better  developed  race 
of  people  let  alone  the  saving  of  the  suffering  that  comes  from  dis- 
eased teeth. 

DISCUSSION. 

Dr.  Walter  B.  Lancaster,  Boston,  Mass.:  The  developmental  dental 
defects  have  more  effect  on  the  field  of  the  rhinologist  than  on  that  of 
the  ophthalmologist.  We  do  not  see  many  ocular  troubles  which  can 
be  traced  to  developmental  faults  of  the  teeth. 

Dr.  Haskin  cited  heterophoria  and  quoted  Dr.  Daly  as  an  authority. 
I  asked  Dr.  Daly  what  he  had  written  on  the  subject,  and  he  could  re- 
call nothing.  I  looked  up  other  authorities  on  heterophoria.  Calculating 
the  age  incidence  I  found  that  from  10  to  20  years  it  is  seven  percent; 
from  20  to  30  years  twenty-four  percent;  and  from  30  to  40  years  twenty- 
eight  percent.  Furthermore,  heterophoria  isn't  more  common  but  on  the 
contrary  quite  rare  at  the  age  when  these  developmental  conditions  are 
taking  place.  But  that  is  my  own  experience.  I  think  the  anatomical 
factor  in  the  cause  of  heterophoria  has  been  overworked.  That  can 
perhaps  be  illustrated  by  what  occurs  in  a  slow  growing  orbital  tumor. 
It  is  not  uncommon  to  see  the  eyeball  materially  displaced  but  yet  no 
diplopia.  That  is,  the  patient  is  able  to  compensate  for  this  anatomical 
defect.  So  the  basis  isn't  so  much  anatomical  as  it  is  neurological.  It 
is  the  disturbance  of  nervous  control  over  the  eye  movements  which 
leads  to  the  heterophoria.     Many  other  evidences  of  this  might  be  cited. 

But  if  I  am  skeptical  as  to  the  importance  of  the  developmental  and 
anatomical  defects  in  causing  disturbances  of  the  eye,  I  feel  forced  to 
lead  in  the  other  direction  when  it  comes  to  thinking  of  dental  condi- 
tions which  cause  eye  troubles.  Of  course,  nearly  everyone  now  admits 
that  iritis  can  be  caused  by  dental  infection. 

There  are  other  lesser  eye  infections,  one  which  I  call  hyperemia 
which  is  not  a  good  term  because  it  isn't  a  prominent  characteristic  of 
the  condition  but  it  is  about  the  only  one  we  see.  The  patient,  however, 
has  a  good  many  symptoms  of  importance.  I  take  it  that  a  focus  of 
infection  can  cause  inflammation  in  the  eye;  that  is  to  say,  a  mild  state 
of  infection  not  sufficient  to  produce  an  active  inflammation  with  its 
accompanying  sj-mptoms,  but  sufficient  to  produce  hyperemia.  What 
you  get  in  these  cases  is  an  impairment  of  function,  difficulty  in  using 
the  eye,  scratchiness,  sandiness  and  discomfort,  and  sometimes  photo- 
phobia— in  short,  symptoms  that  you  get  in  hyperemia  from  any  cause 
such  as  eye-strain.  Now  these  patients  usually  have  some  refractive 
error  but  correct  the  refraction  as  well  as  you  can  and  3'et  you  are  not 
able  to  relieve  them  by  this  means.  In  a  great  many  of  these  cases 
you  will  find  some  other  factor  at  work.  Sometimes  it  is  trouble  in  the 
nose,  and  sometimes  it  is  trouble  in  the  teeth,  and  clearing  that  up  will 
enable  you  to  cure  the  trouble. 

Another  less  frequently  recognized  but  common  condition  is  opaci- 
ties in  the  vitreous.  The  kind  I  mean  are  the  little  threads  and  dots  in 
the  anterior  vitreous,  very  common  after  fifty  years  of  age.  Usually  the 
oculist,  knowing  that  they  arc  very  chronic  and   have   very  little   effect 
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on  vision,  perhaps,  gives  a  little  iodide  or  tells  the  patient  to  disregard 
them.  It  is  really  a  sign  of  a  low  grade  chronic  uveitis  and  should  be 
given  more  attention  in  my  opinion. 

Another  very  common  and  more  serious  condition  occuring  in  older 
patients,  sixty  or  over,  is  the  senile  choroidoretinal  change  in  the 
macular  region.  This  is  a  serious  condition  and  is  usually  passed  up  as 
we  can't  do  very  much  for  it.  Mr.  Lang  of  London  who  was  one  of  the 
first  to  point  out  the  connection  between  teeth  and  ocular  trouble  uses 
strong  language  in  speaking  of  the  choroidoretinal  degenerative  changes. 
He  says  that  this  senile  choroidoretinal  condition  isn't  due  to  old  age, 
any  more  than  a  change  in  the  jaw  from  absorption  is  due  to  old  age, 
but  that  it  is  due  to  pyorrhoea,  and  if  that  were  cleared  up,  two  of  the 
attributes  of  old  age  would  be  cleared  up — "sans  eyes,  sans  teeth."  I 
think  that  is  overstating  the  case.  There  is  something  more  at  work 
than  old  age,  and  we  should  not  be  satisfied  to  give  these  patients  iodide 
and  let  them  go,  but  that  something  more  can  be  done. 

Dr.  Henry  S.  Dunning,  New  York  City:  Dr.  Haskin  has  advanced 
some  very  fascinating  theories  and  of  course  many  well  recognized  facts. 
I  wonder,  however,  if  in  this  practical  world  of  ours  where  we  don't  seem 
to  have  time  to  prove  theories  and  where  little  is  ideal,  whether  we  had 
not  better  stick  to  the  more  practical  side  of  affairs.  Dr.  Haskin  says 
that  we  ought  to  consider  the  early  embryonic  development  of  the  human 
organism.  In  this  I  agree  in  theory,  but  being  fond  of  the  practical,  I 
question  whether  it  will  get  us  results.  When  we  consider  that  in  the 
great  city  of  New  York  today  it  is  well  nigh  impossible  for  the  poor 
to  have  their  teeth  cleaned  and  repaired  to  say  nothing  of  having  them 
regulated,  is  it  much  more  than  of  academic  interest  to  know  that  the 
high  narrow  arch  produces  a  deviated  septum  and  tends  toward  adenoids 
and  mouth  breathing.  I  have  worked  for  many  years  in  the  general  and 
specialized  hospitals  of  New  York  and  at  the  Columbia  University  Dental 
School  and  feel  that  there  are  almost  unsurmountable  difificulties  in  the 
accomplishment  of  corrections  of  oral  deformities  of  the  mouth  and 
jaws.  There  was  a  fairly  well  established  orthodontic  clinic  at  the 
Manhattan  Eye,  Nose  and  Throat  Hospital  that  ran  along  for  a  few 
years  and  then  died.  Why,  I  can't  say  positively.  Perhaps  because 
the  poor  would  not  cooperate  and  perhaps  because  the  medical  pro- 
fession was  not  interested.  How  much  correction  of  oral  deformities  are 
any  of  the  dental  schools  doing  in  this  country  and  how  many  very  good 
hospitals  are  there  in  this  land  that  are  simply  and  absolutely  paying  no 
attention  at  all  to  oral  cavity?  Why  should  an  eye,  nose  and  throat 
hospital  treat  all  of  the  cavities  of  the  head  and  ignore  completely  the 
mouth?  This  is  being  done.  There  is  more  money  spent  in  one  night 
on  moving  pictures  in  this  country  than  there  is  spent  in  one  year  on  the 
diseases  of  the  oral  cavity.  Reverting  again  to  the  practical,  I  feel 
that  all  we  can  hope  to  do  at  present  is  to  help  to  clean  up  the  diseased 
conditions  as  they  present  and  if  this  were  done  in  a  systematic  manner 
great  good  would  be  accomplished  for  the  youngster  and  the  race  at 
large.  It  would  be  hard  for  me  to  refute  Dr.  Haskin's  statements,  but 
what  are  we  going  to  do  if  the  baby  by  force  of  circumstances^  must  be 
put  on  the  bottle  at  an  early  age?  Again  I  ask  what  are  we  going  to  do 
for  the  child  of  the  poor  if  the  upper  permanent  incisors  are  delayed 
in  eruption  and  nasal  obstruction  follows  as  it  often  does.  Having 
worked  in  the  mouths  of  the  poor  for  a  long  while,  I  doubt  if  most  of 
the  decay  of  the  teeth  is  due  to  faulty  development  caused  by  inade- 
quate stimulation  from  mastication.  I  am  a  great  believer  in  filth  caused 
by  utter  neglect  and  ignorance  and  my  answer  is  to  all,  for  us  to 
clean  up.  The  essayist  says  that  impactions  of  the  upper  rnolars  reacts 
on  nerves  which  descend  on  the  post  wall  of  the  antrum,  affects  the  in- 
nervation of  the  eyes  which  causes  a  shortening  of  the  orbital  cavity. 
This  is  fascinating,  but  I  feel  that  there  is  more  room  in  the  tuberosity 
of  the  upper  jaw  for  impactions  than  on  the  lower,  where  the  impacted 
teeth    are    back    in    between    the    angle    of    the    jaw    and    the    teeth.     If 
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the  above  theories  of  Dr.  Daly  and  Dr.  Haskin  are  correct,  the  teeth 
should  be  removed.  I  feel  that  all  things  being  equal  all  impacted  teeth 
should  be  removed  on  sight  as  there  is  most  always  some  nerve  reflex 
going  on  that  we  do  not  as  yet  quite  understand  and  which  is  impossible 
for  us  to  measure. 

Dr.  Roger's  work  in  Boston  is  interesting  and  valuable,  but  does  it 
help  the  poor  youngster?  I  do  not  believe  that  all  cases  of  delayed  dent- 
ition are  associated  with  malnutrition  and  faulty  development  of  the 
chest  and  lungs.  I  do  believe  that  proper  food  and  proper  masti- 
cation has  a  lot  to  do  with  the  health  of  the  child's  teeth  and  jaws,  but 
I  realize  it  is  most  difficult  to  control  the  alcove  in  the  poor.  Taking  up 
the  eye  first,  1  would  say  infection  plays  a  most  conspicuous  role  and  I 
believe  that  we  oral  surgeons  have  cured  many  conditions  for  the 
ophthalmologist  by  the  removal  of  deep-seated  focal  infections  nearly 
all  of  which  are  the  streptococcus  viridans.  Regarding  the  ear,  many 
infections  are  set  upon  this  organ  through  the  Eustachian  tube,  especial- 
ly in  children  I  am  sure.  Neuralgia  and  vague  pains  around  the  ear 
are  often  produced  by  impacted  teeth  and  are  relieved  upon  the  removal 
of  same,  especially  the  lowers.  Regarding  the  nose,  again  we  have  to 
deal  with  infection.  By  direct  continuity  of  tissue,  we  have  I  believe 
nearly  fifty  percent  of  niaxillarj^  sinusitis  caused  by  the  mouith.  Many 
more  teeth  than  we  suppose  are  draining  into  the  antrum  and  are  not 
recognized  except  by  exploratory  methods.  As  to  the  throat,  again 
infection  plays  a  role;  quinsy,  Vincent's,  etcetera,  from  the  gums  mostly. 
I  don't  feel  that  pyorrhea  is  on  the  increase.  I  am  sure  I  see  less  of  it 
than  I  did  five  years  ago.  There  are  many  children's  clinics  in  the 
schools.  Tooth  brush  drills  are  now  quite  common.  Oral  hygiene  is  now 
sweeping  the  country.  Periodontists  are  springing  up  over  night  and 
a  great  deal  has  been  accomplished  by  the  different  societies,  including 
the  Red  Cross.  But  of  course  as  yet  we  have  only  scratched  the  surface. 
Feeling  as  I  do  that  infection  is  the  most  important  factor  at  present  in 
the  relation  to  the  eye,  ear,  nose  and  throat  and  in  fact  to  the  general 
health  of  the  patient,  I  strongly  urge  extraction  of  infected  teeth  and 
cleaning  up  all  areas  of   disease  if   possible. 

Dr.  E.  A.  Crockett,  Boston,  Mass. :  I  have  a  little  corroborative 
evidence  that  might  interest  Dr.  Haskin.  I  spent  a  year  on  the  New- 
foundland coast  and  in  Labrador  with  Dr.  Grenfeil.  There  were  people 
on  the  south  Labrador  coast  with  many  children.  The  nose  and  throat 
cases  were  saved  up  for  me,  so  I  saw  them  all.  I  saw  only  six  cases  of 
adenoids  in  a  population  of  20,000.  I  didn't  see  the  philosophy  of  that, 
as  they  lived  in  an  infernal  climate  with  tuberculosis  and  scurvy  rife 
among  them;  but  owing  to  the  fact  that  they  couldn't  get  suitable  milk 
the  mothers  nursed  the  children  to  the  last  minute.  They  all  had  nar- 
rowed palatine  arches  but  no  adenoids.  There  was  a  great  deal  of  sup- 
purative disease  owing  to  the  fact_  that  measles  and  scarlet  fever  and 
typhoid  fever  are  prevalent  in  that  region  and  receive  inadequate  treat- 
ment. But  so  far  as  the  diseases  of  the  nasopharynx  were  concerned, 
they   practically   didn't   exist. 

Dr.  Wells  P.  Eagleton,  Newark,  N.  J. :  I  come  from  the  state  where 
they  have  been  curing  all  kinds  of  insanity  by  pulling  teeth  but  unfortu- 
nately the  insanity  is  no  better  after  the  teeth  have  been  pulled.  Dr. 
Haskin  has  come  forward  with  certain  reasons,  and  I  think  he  is  to  be 
congratulated.  How  is  it  to  be  applied?  Some  years  ago  a  woman 
came  to  me  with  tinnitus,  and  I  treated  her  and  sent  her  a  bill.  She 
went  to  a  dentist  who  cured  her  and  she  didn't  want  to  pay  my  bill. 
Since  that  time  a  fact  has  been  discovered;  namely,  that  in  removing 
the  teeth  we  are  doing  something  that  is  mechanically  wrong,  thereby, 
producing  tinnitus.  The  tongue  fills  the  whole  of  the  space  formed  by 
the  teeth  and  the  upper  jaw  so  if  a  dentist  pulls  the  teeth  and  puts  in 
a  bridge,  the  tongue  does  not  come  forward  but  is  pushed  back.  Many 
of  the  tinnituses  of  old  age  have  been  relieved  by  the  construction  of  a 
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proper  set  of  teeth  that  restores  this  space.  I  think  you  can  demonstrate 
on  yourselves,  those  of  you  who  have  tinnitus,  that  by  placing  your  jaw 
backward  you  can  increase  your  tinnitus.  Since  this  his  been  called  to 
my  attention  I  have  been  having  the  dentist  build  up  the  jaw  by  placing 
the  tongue  where  it  belongs. 

Dr.  Norton  L.  Wilson,  Elizabeth,  N.  J.:  Last  summer  I  conversed 
with  Dr.  MacMillan  after  his  return  from  his  northern  trip.  He  stated 
that  in  the  far  north  they  had  no  diseases  of  the  nose  and  throat  or  of 
the  jaw  or  tonsils  until  after  measles  was  introduced  into  that  region. 
They  never  take  cold,  and  as  a  matter  of  fact,  they  have  no  illness  at  all. 

Dr.  William  H.  Haskin,  New  York  City,  (Closing) :  I  am  glad  Dr. 
Lancaster  spoke  about  Dr.  Daly.  I  read  from  an  article  published  in 
the  Dental  Cosmos  in  1912  in  which  Dr.  Daly  was  quoted. 

Dr.  Lancaster  says  that  heterophorias  are  caused  by  nervous  disturb- 
ance. If  you  study  these  bones,  and  see  the  apices  of  the  teeth  and  the 
posterior  palatine  canal  where  the  large  nerve  comes  down,  you  can't 
help  being  impressed  by  the  fact  that  where  there  is  impaction  of  the 
teeth  there  must  be  pressure  on  the  nerve — you  can't  get  away  from  it 
I   don't   know   anything   about   heterophorias. 

Coming  down  to  focal  infection,  my  wife  used  to  have  a  violent 
attack  of  hay  fever  or  sinusitis  every  two  weeks.  She  would  be  sitting 
still  in  the  room  and  in  ten  minutes  her  eyes  would  become  like  a  piece 
of  beef  steak.  I  was  worried.  The  dentist  said  it  was  not  her  teeth. 
I  thought  the  teeth  were  at  fault.  Finally  we  took  out  a  bicuspid  root 
which  showed  infection  and  she  has   had   no  attack   since. 

A  dentist's  wife  came  to  me  last  spring  to  be  treated  for  hay  fever 
on  which  she  had  spent  a  large  amount  of  money.  I  discovered  that 
she  had  a  bicuspid  root  with  a  little  filling  in  it  and  advised  that  the 
tooth  be  extracted.  This  was  done  and  all  last  summer  she  toured  New 
England  in  an  automobile  with  no  attack  of  hay  fever  or  disturbance 
of  the  nose  then  or  since. 

Dr.  Dunning  is  pessimistic  and  so  are  we  all  for  we  can't  hope  to 
make  people  realize  that  the  care  of  the  teeth  should  begin  in  infancy. 
We  have  got  to  educate  the  mothers  and  fathers  to  the  importance  of 
being  physically  strong.  In  children  with  the  conditions  I  have  men- 
tioned, the  teeth  have  defects  in  the  enamel  when  they  erupt  or  a  portion 
of  the  enamel  fails  to  unite  causing  cleavage  defects  in  the  enamel  which 
are  foci  for  caries. 

Dr.  Dunning,  I  am  glad  to  say,  mentioned  orthodontic  work  at  the 
Manhattan  Eye  and  Ear  Hospital,  which  proved  to  be  a  failure.  They 
established  a  clinic,  and  one  man  came  one  day  a  week.  I  was  responsible 
for  getting  them  to  establish  that  clinic.  What  happened?  The  nose 
and  throat  men  sent  their  cases  over.  Did  they  pick  out  the  cases  where 
you  would  expect  to  get  relief?  No.  They  picked  out  cases  which  would 
take  a  long  time  to  cure,  the  frightful  cases  of  malocclusion.  No  den- 
tist would  attempt  to  take  a  case  of  that  sort  and  treat  it  once  a  week. 
The  clinic  lasted  a  year  and  was  dropped  for  lack  of  funds.  It  should 
never  be  quoted  as  an  example  of  what  can  be  done  by  orthodontia. 

As  to  eradicating  all  of  the  teeth,  of  course,  eradicate  all  diseased 
deciduous  and  all  infected  teeth;  but  if  you  are  going  to  eradicate  decid- 
uous teeth,  some  care  must  be  taken  to  maintain  the  proper  space  be- 
tween the  teeth  that  remain,  as  by  a  bar  to  keep  the  space  between  from 
shrinking. 

As  to  toxemia,  toxins  cause  disturbances  or  disease  of  the  internal 
car  or  the  auditory  nerve.  Why  should  we  not  have  these  affecting  the 
eye? 


DEMONSTRATION  OF  THE  USE  OF  THE  PIANO  IN 
TEACHING  THE  CONGENITALLY  DEAF  BY  THE 
TEACHERS  AND  PUPILS  OF  THE  R.  I.  INSTITUTE 
FOR  THE  DEAF. 

Dr.  Wendell  C.  Phillips,  New  York :  I  feel  sure  that  I  voice 
the  sentiments  of  the  Fellows  who  are  here  today  when  I  say  that 
1  would  dislike  to  have  the  ladies  depart  without  a  word  of  encourage- 
ment to  them  for  the  excellent  work  they  are  doing.  There  is  no 
doul)t  that  their  efforts  are  of  advantage  in  teaching  the  congenitally 
deaf  in  the  use  they  make  of  the  dim  sound  sense  as  it  is  felt  through 
the  bones.  Some  of  the  children  have  a  slight  perception  of  sound  so 
a  production  of  tone  is  obtained,  but  this  work  teaches  them  so  much 
more  than  the  mere  articulation  of  the  words,  it  teaches  them  rhythm. 
These  children  are  well  taught  because  you  can  see  an  unusually 
intelligent  expression  on  their  faces  and,  besides  they  are  having 
a  good  time.  I  have  been  in  a  good  many  schools  for  the  deaf  but 
have  never  seen  results  brought  out  so  well  as  we  have  seen  them 
today. 

Dr.  Talbot  R.  Chambers,  Jersey  City :  I  would  like  to  add 
my  appreciation  to  what  Dr.  Phillips  has  said  and  to  confirm  his 
statements.  I  have  had  a  little  experience  with  the  deaf.  I  am 
interested  in  a  league  for  the  hard  of  hearing  in  Jersey  City ;  and  one 
day  a  girl  with  red  cheeks,  naturally  red,  a  beautiful  girl,  came  up 
to  me  and  said  "come  on  and  dance",  the  music  had  stopped,  and  I 
said  "there  is  no  music,"  and  she  said  "that  makes  no  difference." 
She  was  a  lip  reader.  At  first  the  congenitally  deaf  have  no  concep- 
tion of  sound  at  all  and  the  sounds  that  they  make  are  very  disagree- 
able ;  but  after  they  have  been  taught  for  a  while,  those  not  over 
sixteen,  acquire  intelligent  speech.  This  instruction  must  be  begun 
at  the  age  of  these  children.  The  work  that  these  ladies  are  doing 
brings  something  beyond  belief  into  the  lives  of  these  congenitally 
deaf  children.  One  would  be  startled  to  hear  these  children,  all 
with  eyes  bright  and  interested,  repeat  the  sounds  which  we  made. 
It  is  simply  marvelous,  and  I  want  to  add  my  word  of  appreciation 
to  what  Dr.  Phillips  has  said. 

Mrs.  E.  G.  Hurd  :  (By  Invitation)  I  think  there  is  one  thing 
to  be  said  about  this  work  with  our  deaf  children,  that  it  brings  into 
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their  lives  something  that  they  cannot  obtain  in  any  other  way. 
Through  their  sense  of  feeling  (by  placing  their  hands  on  the  piano) 
they  derive  a  certain  amount  of  pleasure.  It  is  something  like  the 
pleasure  we  get  from  hearing  yet  it  isn't  the  same  as  hearing,  though 
it  is  hard  to  tell  just  w^here  the  line  is  to  be  drawn.  They  think  they 
sing,  but  we  don't  do  it  to  teach  them  to  sing  but  to  improve  the 
speaking  voice.  However,  as  they  go  on  they  do  sing  and,  some- 
times, it  sounds  very  well.  I  have  heard  them  sing  "The  Star 
Spangled  Banner"  and  it  sounded  as  well  as  it  does  in  some  clubs. 


AIDS  TO  HEARING. 

By  GORDON  BERRY,  M.  D.,  Worcester.  Mass. 

On  the  fourth  of  August,  1922,  thirteen  million  telephones  were 
silenced  while  the  nation  mourned  one  of  her  greatest.  Poor  and 
potentate  the  world  around  sent  messages  of  sympathy  and  condo- 
lence. As  the  sun  was  setting  on  Beinn  Bhreagh,  the  highest  spot  in 
Eastern  Nova  Scotia,  there  in  the  solid  rock  the  body  was  laid  to  rest 
while  the  stillness  was  broken  by  the  singing  of  Stevenson's 
"Requiem" : 

Under  the  wide  and  starry  sky, 

Dig  the  grave  and  let  me  lie, 

Glad  did  I  live  and  gladly  die, 

And  laid  me  down  with  a  will. 

Five  months  have  passed  and  on  the  third  of  this  month  (January 
1923)  his  widow,  alike  the  cause  and  inspiration  of  his  wondrous 
accomplishments,  went  to  join  him.  Increasingly  as  the  years  swing 
around  will  man  realize  his  debt  to  Alexander  Graham  Bell  and 
Mabel  Hubbard  Bell.  To  some  who  are  intimate  with  his  manifold 
activities  it  seems  that  not  in  his  remarkable  geographic  research,  not 
in  his  exhaustive  statistics  on  heredity,  not  in  his  pioneer  work  with 
aeroplanes,  not  even  as  the  inventor  of  the  telephone,  but  in  his  con- 
structive championing  of  the  deaf  lies  his  first  claim  to  the  gratitude 
of  posterity.  The  proximity  of  their  deaths,  and  their  intimate  as- 
sociation with  all  progressive  efifort  for  the  deaf  make  it  fitting  that 
we  refer  to  these  two  and  their  early  struggles.  We  can  thus  render 
homage,  and  at  the  same  time  through  their  lives  review  the  history 
of  work  for  the  deaf  during  the  past  fifty  years. 

Dr.  Bell's  grandfather  gained  fame  in  Scotland  as  a  teacher  of 
elocution  and  speech  training.  His  father,  Melville  Bell,  invented  the 
famous  "universal  alphabet"  now  used  for  teaching  speech  to  the  deaf 
child.  It  was  Dr.  Bell's  boyhood  enthusiasm  which  created  a  rubber 
skull  that  could  say  "mama"  and  so  trained  a  pet  dog  that  when  Bell's 
fingers  pressed  successively  on  dififerent  parts  of  its  larynx,  the  dog 
could  be  heard  to  bark  "how  are  you  grandma."  When  (at  the  age  of 
twenty-four)  Bell  first  came  to  Boston  in  1871.  Miss  Sarah  Fuller 
was  at  the  head  of  the  Horace  Mann's  School.  She  early  asked  him 
to  teach  her  workers.     Then  he  spent  three  months  at  the  Clarke 
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School  for  the  deaf  and  seven  weeks  at  the  Hartford  School.  He 
rapidly  became  an  authority  in  speech  training.  To  his  Boston  school 
came  young  Mabel  Hubbard  whom  he  later  married. 

A  few  years  previously  (in  1864)  at  four  and  a  half  years  of 
age,  this  little  girl  had  become  totally  deaf  from  scarlet  fever.  Her 
father  learned  that  the  Germans  were  successfully  teaching  their 
deaf  by  the  oral  method,  but  that  in  this  country  only  the  sign  lan- 
guage was  used.  Mabel  seemed  destined  to  lose  her  speech  as  well. 
Here  in  Rhode  Island  Governor  Henry  Lippitt  had  a  deaf  daughter 
Jennie  whom  the  mother  had  been  teaching  by  the  oral  method  for 
six  or  seven  years.  With  Mrs.  Lippett's  encouragement  and  advice, 
Mrs.  Hubbard  now  began  to  teach  Mabel  and  so  successfully  that  at 
six  years  of  age  she  and  her  friend  Jennie  Lippitt  were  brought  be- 
fore the  legislators  on  Beacon  Hill  where  the  question  of  the  found- 
ing of  an  oral  school  for  the  deaf  in  Massachusetts  was  hanging  in 
the  balance.  The  Solons  could  not  but  yield  to  the  convincing  proof 
these  two  little,  girls  gave,  and  in  1867  a  charter  was  granted  the 
Clark  School  for  the  Deaf  at  Northampton,  the  pioneer  of  the  oral 
schools  in  this  country;  for  the  Hartford  School  founded  in  1817  and 
other  more  recent  institutions  for  the  deaf  were  all  using  the  sign 
language  method  which  Gallaudet  had  brought  over  from  the  Abbe 
Sicard's  school  in  Paris.  In  the  meantime  Isaac  Rosenfeld  had  been 
seeking  aid  for  his  deaf  child.  The  final  result  of  his  efforts  was  the 
opening  of  the  "New  York  Institution  for  the  Improved  Instruction 
of  Deaf  Mutes"  in  1867,  and  nine  years  later  the  "Rhode  Island 
Institute  for  the  Deaf"  was  founded  here  in  Providence.  To  Gardner 
Greene  Hubbard,  Mrs.  Mary  A.  Lippitt,  and  Isaac  Rosenfeld  belong 
the  credit  for  sponsoring  these  splendid  institutions,  but  not  more 
than  to  Harriet  B.  Rogers  in  Northampton,  Sarah  Fuller  and  Mary 
H.  True  in  Boston,  J.  W.  Homer  in  Providence  and  Bernard  Engle- 
man  in  New  York,  the  pioneer  teachers  who  built  the  foundations  of 
our  structure. 

The  second  chapter  comes  with  Dr.  Bell's  efforts  to  help  these 
deaf  children.  He  had  found  by  tests  that  many  had  some  hearing. 
By  utilizing  this  little,  he  was  much  aided  in  getting  them  to  place 
their  sounds  correctly.  He  used  speaking  tubes  with  profit,  and  was 
anxious  to  discover  some  electrical  means  of  magnifying  sound  that 
he  might  still  better  reach  them.  With  Dr.  Clarence  J.  Blake's  help 
he  fastened  a  stylet  to  the  ossicles  on  a  model  of  a  human  ear  and 
was  able  to  obtain  a  record  on  a  rotating  drum  of  the  membranous 
oscillations  made  by  the  spoken  voice.  He  called  this  the  phonau- 
tograph,  and  had  the  deaf  children  use  it. 
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He  found  that  a  small  resonator  box  containing  tense  violin 
strings  when  worn  next  to  the  child's  chest  would  give  tacile  warning 
when  a  bell  or  horn  of  an  approaching  vehicle  on  the  road  spelled 
danger.  Then  he  became  convinced  that  some  resonator  might  be 
so  adjusted  as  to  cause  an  undulating  current  in  an  electrical  wire, 
and  that  the  reversing  of  the  process  would  pick  it  up  in  the  receiver 
end  as  duplicated  sound  waves.  This  was  his  initial  conception  of 
the  telephone.  At  about  this  time  (1874)  Bell  was  working  as  a  side 
issue  with  his  "harmonic  telegraph",  in  an  attempt  to  send  six  or 
eight  Morse  messages  on  a  single  wire  at  the  same  time  without  inter- 
ference. The  mechanical  work  was  being  done  by  Thomas  A.  Wat- 
son. With  characteristic  perseverance.  Bell  worked  through  that 
winter  and  the  following  spring.  He  was  using  springs  of  different 
tension,  something  like  tuning  forks,  and  trying  to  have  a  connecting 
electrical  wire  transmit  a  selective  sound  impulse  to  similar  springs  in 
an  adjoining  room.  Watson  describes  that  momentous  afternoon  of 
June  2,  1875.  "We  were  hard  at  work  at  the  same  old  job.****** 
One  of  the  transmitter  springs  I  was  attending  to,  stopped  vibrating 
and  I  plucked  it  to  start  it  again.  It  didn't  start  and  I  kept  plucking 
it,  when  suddenly  I  heard  a  shout  from  Bell  in  the  next  room,  and 
then  out  he  came  with  a  rush,  demanding  'What  did  you  do  then? 
Don't  change  anything.  Let  me  see!"  The  make-and-break  points 
of  the  spring  had  become  welded  together  creating  just  the  necessary 
electric  circuit  for  transmitting  sound.  Fortiuiately  it  was  the  genius 
Bell  who  was  in  the  other  room  and  who  heard  the  faint  ticking 
on  his  end  of  the  wire.  There  was  born  his  telephone.  A  similar 
good  fortune  in  1900  destined  that  Lee  DeForest  should  be  working 
near  a  Welsbach  burner  when  testing  electrolytic  detectors  for  wire- 
less signaling.  He  noticed  a  brightening  and  dimming  of  the  gas  light 
as  the  spark  transmitter  was  operated.  From  this  came  the  audion 
amplifier  which  permits  telephonic  conversation  across  the  continent, 
enables  a  vessel  to  come  into  New  York  Harbor  in  a  fog,  promises 
to  play  an  important  part  in  electrical  hearing  devices  of  the  future. 

It  was  not  many  days  before  Watson's  fevered  activity  under 
Bell's  direction  was  able  to  make  the  crude  transmitter  through 
which  the  first  telephone  message  was  delivered :  "Mr.  Watson, 
please  come  here,  I  want  you."  Then  came  endless  experiment  and 
adjustment.  Finally  they  were  ready  to  make  an  outside  test.  Per- 
mission had  been  gained  from  the  Walworth  Manufacturing  Com- 
pany to  connect  up  their  private  telegraph  wire  two  miles  long,  run- 
ning from  Boston  to  Cambridge,  and  on  October  9th,  1876  Watson 
first  heard  Bell's  historic  call  "ahov,  ahov"  over  the  long-distance 
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telephone.  Perfecting  the  telephone  consumed  so  much  of  his  time 
that  Dr.  Bell  had  to  give  up  other  activities  for  the  time  being.  But 
his  interest  in  the  cause  of  the  deaf  was  just  as  active,  as  witness 
his  letter  to  his  mother  in  this  same  year  (1875)  when  convinced  of 
the  success  of  his  invention :  "Now  we  shall  have  money  enough 
to  teach  speech  to  little  deaf  children."  And  it  was  Mr.  Hubbard 
and  Mr.  Thomas  Sanders,  fathers  of  two  of  his  deaf  pupils.  Who 
furnished  the  financial  backing  to  start  the  telephone.  Thus  insepa- 
rably is  the  telephone  connected  with  deafness.  And  later  this  same 
telephone  was  to  be  the  basis  for  the  electrical  hearing  devices  which 
we  are  now  using. 

With  the  establishing  of  the  Bell  Telephone  Company,  and  the 
clearing  up  of  legal  difificulties  following  infringements  of  his  pat- 
ents. Dr.  Bell  was  free  to  enter  such  fields  of  endeavor  as  his  desire 
directed.  In  1878  he  moved  to  Washington.  Here  he  was  always 
ready  with  voice  and  pen  to  enter  the  lists  vigorously  in  behalf  of 
any  enterprise  that  tended  to  ameliorate  the  isolation  of  the  deaf  or 
better  their  training.  Here  he  conducted  his  extensive  researches 
in  hereditary  deafness.  Of  peculiar  interest  was  his  study  of  the 
colony  at  Gay  Head  on  Martha's  Vineyard.  The  excessive  deafness 
among  the  inhabitants  there  together  with  accurate  historical  rec- 
ords of  their  consanguineous  marriages  led  to  his  important  conclu- 
sions against  the  marriage  of  the  congenitally  deaf.  He  called  to- 
gether the  first  convention  of  oral  teachers  for  the  deaf  which  met 
in  Worcester,  Massachusetts  in  January  1874.  This  group  kept 
itself  intact  under  his  leadership  and  was  stimulated  by  his  summer 
gatherings  at  Lake  George  until  it  won  recognition  at  the  twelfth 
ccnvention  of  the  American  Instructors  for  the  Deaf  (sign-lan- 
guage group)  and  was  incor{x»rated  in  1890  as  "The  American  Asso- 
ciation to  Promote  the  Teaching  of  Speech  to  the  Deaf."  Dr.  Bell 
was  its  first  president  and  endowed  it  with  a  personal  gift  of  $25,000. 
When  the  French  Government  awarded  him  the  Volta  Prize  of  $10,- 
000  because  of  his  discovery  of  the  telephone,  he  founded  the  Volta 
Bureau  and  gave  it  this  money  for  the  equipment  of  the  Volta  Labo- 
ratory. Here  were  invented  the  graphophone,  wax  disc  records,  and 
an  improved  phonograph.  This  prize  gift  and  his  subsequent  dona- 
tions made  a  total  of  about  a  quarter  of  a  million  dollars.  In  1909, 
at  the  founder's  suggestion,  the  \^olta  Bureau  with  its  endowment 
was  presented  to  the  "American  Association  to  Promote  Speech  to 
the  Deaf."  Toda}  this  Bureau  publishes  the  Volta  Review,  has  a 
library  which  is  the  most  extensive  repository  of  literature  concerning 
phonation  and  the  deaf  in  existence,  serves  as  a  rallying  point  for 
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new  enterprises  for  the  deaf  and  as  a  patron  of  all  who  will  conduct 
research  in  their  behalf.  In  a  word,  is  the  central  agency  for  the 
deaf  in  this  country. 

With  this  cursory  review  of  the  early  work  for  the  deaf,  let  us 
turn  to  the  present  day  aids  to  hearing  that  Dr.  Bell's  efforts  and 
those  of  others  have  contributed.  The  subject  naturally  divides  itself 
into  consideration,  first  of  the  mechanical  devices  to  aid  hearing  that 
are  on  the  market,  second  of  lip-reading  as  a  very  important  help, 
third  the  cooperative  work  now  being  done  in  this  country  for  the 
deaf. 

There  are  many  mechanical  contrivances  purporting  to  make 
the    deaf    hear.  First    there    are    the    various     forms    to    be 

placed  in  the  auditory  canal  to  fill  in  a  perforated  drum- 
membrane.  Considerable  skill  is  attained  in  applying  the  piece 
of    rubber    or    membrane.  By    actual    test    the    hearing    may 

be  better  after  its  insertion.  Such  appliances  are  to  be  condemned 
because  they  are  not  intelligently  used,  and  because  the  unsuspecting 
victim  invariably  injures  the  canal,  or  aggravates  or  creates  an  active 
suppurative  process.  The  second  type  evidences  itself  in  some  form 
of  modification  of  the  hand  cupped  around  the  ear  to  facilitate  hear- 
ing. The  Globe  Phone  Company  advertises  nine  forms  in  its  circular 
all  of  which  are  on  the  basis  of  a  horn  or  tube  which  will  catch  a  lar- 
ger volume  of  sound  than  the  unaided  ear  and  will  convey  this  di- 
rectly through  a  confined  air  channel  to  the  external  auditory  meatus. 
This  type  has  the  advantage  of  transmitting  sound  exactly  as  it  is 
received  without  accentuating  certain  types  of  sound  and  lessening 
others,  and  is  found  particularly  serviceable  in  the  aged  deaf.  In  this 
group  may  be  included  quite  a  different  mechanism  which  relies  on 
bone  conduction  for  hearing.  The  best  is  a  hard  rubber  fan  held 
against  the  teeth.  Sound  impressions  are  caught  on  it  and  carried 
through  the  teeth  to  the  skull  and  so  to  the  internal  ear.  The  third 
type  is  being  steadily  perfected  and  by  reason  of  its  finer  control  and 
better  adaptation,  is  gaining  supremacy.  I  refer  to  electrical  hearing 
devices. 

Priority  in  manufacture  of  the  first  ear-phone  appears  to  be  in 
doubt.  I  am  informed  that  C.  W.  Harper  first  brought  out  his 
Oriphone  in  Boston  in  1902,  and  that  Miller  Reese  Hutchinson  of 
Mobile,  Alabama,  first  produced  the  Akouphone  in  the  same  year, 
changing  the  name  later  to  Acousticon.  The  Globe  people  were  also 
pioneers.  These  instruments  have  been  made  in  many  sizes.  The 
smallest  of  which  the  writer  has  heard  had.  a  receiver  which  could 
be  inserted  almost  out  of  sight  in  the  ear  canal,  a  battery  one  inch 
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long  and  three  quarters  of  an  inch  wide,  and  a  transmitter  the  size  of 
a  ten  cent  piece  which  could  be  worn  as  a  lapel  button.  Such  small 
sizes  are  impractical.  An  enumeration  of  the  different  standard  ear- 
phones on  the  market  in  this  country  will  give  a  concrete  idea  of  the 
growth  of  this  industry.  They  are  the  Acousticon,  the  Gem,  the 
Globe,  the  Harper,  the  Magniphone,  the  Mears,  the  Midget  Phono- 
phor,  the  Opera  Type  Miss  Lucy  Bruhn  brought  last  fall  from 
Germany,  the  Portophone,  the  Potter  and  the  Williams  Articulator. 

The  mechanism  of  the  telephone  and  these  instruments  depends 
upon  what  might  be  called  a  loose  connection  which  has  been  gained 
by  the  insertion  of  many  carbon  granules  or  balls  into  a  continuous 
electric  circuit.  These  are  enclosed  in  a  chamber  or  in  many  little 
cups,  and  the  movement  of  the  diaphragm  against  which  they  rest 
makes  a  larger  or  smaller  number  of  electrical  contacts  among  these 
balls.  This  varying  resistance  gives  an  electrical  fluctuation:  Bell's 
"undulating"  current.  Occasionally  a  carbon  ball  gets  caught,  mak- 
ing a  permanent  contact  with  a  consequent  hissing  sound.  This 
and  other  imperfections  manufacturers  are  trying  to  correct.  The 
battery  for  furnishing  the  electric  current  has  been  improved  and  sim- 
plified ;  unnecessary  parts  have  been  eliminated ;  the  electric  cord  has 
been  perfected.  One  worker  (Charles  W.  Harper)  spent  two  years 
in  determining  the  best  material  for  the  diaphragm.  The  war  has 
contributed  its  quota.  Earl  C.  Hanson  by  experimenting  with  the 
audion  amplifier  in  his  wireless  work  was  able  to  help  men  at  listen- 
ing posts  hear  enemy's  plans,  use  a  tree  as  a  wireless  receiver,  enable 
a  flier  to  get  messages  from  the  ground.  His  deaf  mother  had  made 
him  anxious  to  make  some  contrivance  to  help  her,  as  those  already 
existing  did  not  seem  to  serve.  With  the  cooperation  of  the  Western 
Electric  Company  which  controls  the  audion  patent,  he  made  the  Vac- 
tuphone  for  the  Globe  Company  and  thus  introduced  a  new  principle 
into  the  science  of  ear-phone  manufacture. 

An  ear-phone  transmitter  lends  itself  to  considerable  adjustment. 
Two  factors  are  present.  The  writer  is  told  that  the  size  and  texture 
of  the  diaphragm  determine  the  amplitude  of  its  wave  length,  while 
the  stiffness  of  the  diaphragm  and  the  controls  at  circumference  and 
center  determine  the  amount  of  its  in-and-out  swing.  The  first  factor 
regulates  the  pitch  which  is  transmitted  through  the  cord  to  the  re- 
ceiver and  the  ear,  the  second  determines  the  intensity  of  that  sound. 
As  we  know  experimentally  that  certain  patients  though  deaf  can 
hear  far  more  clearly  at  certain  pitches  than  at  others ;  and  on  the 
other  hand  that  where  there  is  a  partial  nerve  deafness  superimposed, 
a  greater  intensity  Ijoth  tires  the  ear  and  drowns  out  the  sound ;  it 
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is  clear  that  these  two  factors  of  distinctness  or  pitch,  and  volume  or 
intensity  must  be  intelligently  controlled.  Does  not  this  suggest 
where  the  otologist  may  contribute  by  determining  the  degree  and 
type  of  deafness?  In  the  research  laboratory  of  the  Western  Electric 
Company  one  can  so  carefully  test  an  ear  with  their  graded  sound 
producing  appliances  (such  as  the  audiometer)  as  to  chart  the  acuity 
of  hearing  for  differing  pitch  and  volume. 

How  much  gain  can  a  deaf  patient  expect  from  a  properly  ad- 
justed ear  phone?  A  conservative  estimate  would  double  the 
hearing  in  the  average  catarrhal  case.  This  is  a  real  gain.  Man- 
ufacturers and  deaf  alike  say  that  one  must  train  himself  to  use  the 
instrument.  Certain  types  of  noises  are  much  magnified,  others  are 
scarcely  audible.  The  user  learns  how  to  adjust  the  rheostat,  dim- 
ming the  loud  noises  and  increasing  the  soft.  Adventitious  noises 
which  the  instrument  accentuates,  he  learns  now  to  pay  no  attention 
to.  In  nerve  deafness  these  adventitious  noises  trouble  more  and 
here  the  ear-phone  offers  no  aid,  but  jangles  and  tires  the  ear.  Where 
there  is  a  catarrhal  as  well  as  a  nerve  deafness,  an  instrument  which 
accentuates  detail  without  undue  volume  will  help  the  catarrhal  phase 
and  not  tire  the  nerve  phase.  It  is  claimed  that  these  instruments 
improve  hearing.  There  is  logic  in  this  contention.  We  know  that 
disuse  of  a  nerve  causes  its  atrophy. 

What  is  our  custom  when  we  are  persuaded  that  we  cannot  help 
further  a  deaf  patient?  Do  we  ask  him  to  see  whether  lip-reading 
will  help,  and  bid  him  go  to  the  store  and  secure  an  ear-phone  for 
one  week's  trial?  Can  we  not  be  more  accurate  and  definite  in  our 
recommendations?  One  manufacturer  suggests  the  possibility  of 
grading  the  instruments  into  standardized  groups.  He  would  make 
some  device  whereby  the  otologist  can  test  the  patient  in  order  to 
discover  which  ear-phone  group  will  fit  the  given  case.  We  could 
then  prescribe  an  instrument  as  the  oculist  prescribes  g'lasses.  The 
ear-phone  is  still  in  its  infancy.  When  it  has  reached  full  stature, 
it  is  conceivable  that  such  an  Elysium  awaits  the  hard-of-hearing 
patient. 

We  have  mentioned  how  lip-reading  for  children  received  its 
first  impetus  in  America.  Schools  for  deaf  children  sprang  up  in 
every  state  and  a  tremendous  amount  of  good  is  being  done  by  them. 
It  is  not  generally  realized  that  from  an  institution  like  the  Clarke 
School  for  the  Deaf,  an  average  of  at  least  one  goes  out  each  year  to 
enter  high  school  on  equal  terms  with  the  hearing  children,  and  that 
one  half  of  these  go  on  through  college.  The  handicap  is  present,  but 
with  the  use  of  other  faculties  than  the  one  impaired  sense  of  hearing. 
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graduation  with  honors  is  attained,  and  a  successful  Hfe  in  business 
or  some  other  pursuit  is  the  result.  It  is  of  the  adult  deaf  that  the 
writer  would  speak.  This  is  a  different  study.  Education  has  been 
acquired,  the  power  of  speech  has  been  fully  developed,  contact  with 
the  world  and  one's  fellow-men  has  been  intimately  established.  That 
contrast  the  benefit  to  be  gained  by  mechanical  means  over  against  the 
the  only  means? 

Chance  actively  identified  the  writer  with  the  Army  Lip-Reading 
School  for  the  returned  war-deafened  soldiers  during  the  most  of 
its  fifteen  months'  existence,  first  at  Cape  May,  N.  J.,  then  at  Fox 
Hills,  Staten  Island.  In  his  candidate's  thesis  before  this  same  Society 
a  year  ago,  he  made  this  experience  the  subject  of  an  intimate  study. 
He  desires  to  refer  to  this  work  and  his  conclusions,  that  we  may 
contrast  the  benefit  to  be  gained  by  mechanical  means  over  against  the 
gain  from  lip-reading. 

What  type  of  pupil  were  we  dealing  with?  There  were  108 
altogether.  All  but  nine  were  American  born.  They  were  young, 
averaging  twenty-six  years  of  age ;  and  had  been  of  sound  body  and 
mind  when  entering  military  service.  They  came  chiefly  from  the 
so-called  laboring  class :  farmers,  laborers,  clerks,  machinists ;  and 
their  previous  education  was  low  as  but  one-fifth  had  gone  beyond 
a  grammar  school  education,  and  one  quarter  of  them  were  illiterate. 
The  arbitrary  qualification  for  admission  to  the  school  was  the  in- 
ability to  hear  ordinary  conversation  at  five  feet.  Of  the  resulting 
108  pupils,  32  showed  "total  deafness,"  13  could  hear  only  a  'shout," 
24  heard  more  than  a  "shout"  but  less  than  "conversation"  at  one 
foot.  The  extreme  types  of  deafness  were  auditory  nerve  forms, 
while  the  less  severe  cases  were  of  catarrhal  or  suppurative  origin. 
52  became  suddenly  deaf,  56  were  progressively  deafened. 

What  were  the  methods  employed?  Nine  of  our  teachers 
devoted  their  entire  time  to  this  work  Since  these  men  were  there 
for  the  primary  purpose  of  learning  lip-reading,  our  effort  was  to 
give  them  all  they  could  stand  without  undue  tire.  We  wanted  to 
saturate  them  with  it.  Each  pupil  had  two  lessons  in  the  morning 
of  forty-five  minutes  each  and  a  third  in  the  afternoon  of  thirty 
minutes  duration.  He  had  the  sole  attention  of  his  teacher  for  the 
lesson  period.  She  carefully  and  systematically  arranged  his  work 
and  took  him  from  easy  lip  sounds  to  harder  tongue  and  palatal 
sounds,  and  then  arranged  these  varying  mouth  po.sitions  and  move- 
ments in  words,  phrases,  sentences,  and  stories ;  but  the  pupil  was  not 
conscious  of  this  systematic  progression.  His  sole  task  was  to  read 
his  teacher's  lips.     It  was  further  found  best  to  change  the  teacher 
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from  time  to  time.  This  helped  him  to  get  used  to  dififerent  speech, 
movements. 

What  were  our  early  results?  Not  very  good.  Failure  to  see 
any  benefit  to  be  derived,  lack  of  ambition,  fear  that  learning  the  art 
would  make  them  able  to  support  themselves  and  so  relieve  the 
government  of  having  to  pension  them,  despondency,  ignorance, 
laziness,  all  played  their  part  to  create  an  early  inertia  which  only  tire 
persistent  zeal,  optimism,  and  patience  of  the  teachers  could  combat. 
But  the  inertia  had  to^  give  way  against  such  pressure.  The  big 
unlettered  soldier  was  being  convinced  against  his  will  that  such 
practice  sentences  as  "she  boug'ht  a  cap  and  a  map  for  the  baby" 
must  contain  profound  interest.  One  man's  experience  during  this 
stage  of  transition  will  illustrate.  He  started  willingly  enough,  but 
did  not  have  much  stamina,  and  became  quickly  discouraged.  Then 
he  refused  to  work  at  class,  found  every  excuse  he  could  to  skip 
attendance.  He  was  referred  back  to  the  medical  officer  for  disci- 
pline. Neither  reasoning  nor  censure  nor  the  threat  of  punishment 
availed.  His  discharge  papers  were  started  and  he  was  taken  out 
of  the  school.  But  one  of  the  teachers  was  not  satisfied  and  gained 
permission  to  see  what  she  could  do.  The  bullying,  flattery,  ragging 
and  entreaty  now  showered  on  this  luckless  man  were  worthy  of  a 
better  cause.  He  sulked  and  he  yawned ;  she  kept  after  him.  He 
broke  down  and  cried :  she  called  him  a  quitter  and  scolded  him. 
The  upshot  was  that  she  had  that  fellow  following  her  around  like  a 
trained  dog.  He  worked  as  though  his  life  depended  upon  it.  His 
nights  were  sleepless  from  worry,  his  eyes  became  congested 
from  concentrated  strain  to  watch  lip-movements.  A  little  divine 
fire  had  gotten  into  his  soul.  He  implored  his  officer  to  postpone 
his  discharge  proceedings,  but  was  told  that  he  had  had  his  chance 
and  now  must  take  the  consequences.  So  he  hurried  back  to  his 
teacher  for  more  work.  The  papers  came  but  were  pigeonholed 
until  the  man  had  had  his  full  opportunity  and  the  teacher  had 
realized  the  joy  of  returning  yet  another  war-deafened  wreck  to 
useful  and  happy  citizenship.  This  case  is  extreme  but  it  illustrates 
well  many  another  case  of  labor  and  accomplishment  and  shows  how 
seriously  the  work  was  undertaken.  The  inertia  was  conquered, 
enthusiasm  followed,  optimism  prevailed. 

All  were  not  hard  cases.  Many  seemed  to  have  an  aptitude 
for  lip-reading.  For  most,  three  weeks  of  training  was  sufficient  for 
them  to  get  along  fairly  well.  Some  got  much  delight  out  of  going 
to  dances  where  they  could  see  and  feel  therythm  of  the  music,  and 
perhaps  hear  a  little.     They  conversed  as  entertainingly,  the  ladies 
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said,  as  their  hearing  fellows.  When  one  boy,  totally  deaf,  asked 
for  the  day  off  that  he  might  go  gunning  for  duck  in  the  marshes, 
we  feared  that  we  were  taking  chances.  But  he  got  more  birds  than 
anyone  else  in  the  party,  nor  was  anyone  hurt.  Many  of  the  members 
of  our  Society  recall  seeing  some  of  the  men  at  the  Atlantic  City 
Meetings  in  1919,  and  remember  how  easy  it  was  to  talk  with  them 
Some  became  so  proficient  that  it  really  seemed  they  could  hear. 
One  man  went  home  on  a  furlough  and  it  was  two  days  before  his 
people  realized  his  deafness. 

We  graded  them)  into  five  classes.  Sevemty-four  per  cent 
finished  in  the  first  two  gradations  which  meant  they  could  under- 
stand over  eighty  per  cent  of  what  their  teachers  said  to  them.  It 
is  interesting  to  note  that  the  best  lip-readers  took  the  shortest  time 
to  complete  the  work.  The  average  time  for  the  entire  school  was 
2.7  months,  a  remarkable  showing  when  one  realizes  that  this  average 
includes  such  hard  cases  as  those  meningitic  where  a  definite  slowing 
of  cerebration  had  followed  the  disease.  Our  statistics  show  that 
the  amount  of  the  man's  education  made  practically  no  difference  in 
his  skill  as  a  lip-reader,  nor  did  the  degree  of  deafness  seem  to  have 
a  bearing.  We  were  fortunate  in  being  able  to  follow  these  men  into 
civil  life  through  the  Federal  Board.  Reports  came  back  to  Wash- 
ington from  all,  and  it  was  gratifying  to  read  the  enthusiastic  reports 
from  the  Red  Cross  and  governmental  agencies,  some  of  whom 
wrote  that  they  had  to  make  more  than  one  visit  in  order  to  convince 
themselves  that  these  men  did  not  hear.  Many  were  going  into 
schools  of  various  kinds  and  a  few  even  into  universities.  One  man 
hopes  to  go  through  Massachusetts  Institute  of  Technology  and 
graduate  as  an  architect  j  another  passed  the  first  year  at  Worcester 
Polytechnic  Institute  and  only  discontinued  because  his  eyes  gave  out. 

A  detailed  discussion  cannot  be  entered  into  here,  but  I  think  you 
will  agree  with  me  that  the  cause  of  our  phenomenal  success  in  the 
face  of  such  handicaps  was  :  not  the  remarkable  work  of  our  especially 
trained  and  enthusiastic  teachers,  and  not  our  military  control  over  the 
men,  but  our  intensive  program.  Hard  concentrated  effort  and  con- 
tinued practice  seem  essential  to  the  best  accomplishment.  With 
such  effort  our  experience  shows  that  all  but  the  mentally  deficient 
can  succeed. 

This  brings  us  to  the  third  and  last  phase  under  discussion : 
the  cooperative  work  for  the  deaf  now  being  done  in  this  country 
through  school  and  guild  and  association.  Tables  published  last  year 
by  the  "Annals  of  the  Deaf"  show  158  public  residential  schools  for 
deaf  children  in  the  United  States,  76  public  day  schools,  and   18 


AIDS  TO   HEARING.  309 

denominational  and  private  schools.  Canada  has  7  schools.  In  the 
last  number  of  the  "Volta  Review"  (January  1923)  are  listed  fifty- 
eight  lip-reading  schools  for  the  adult  deaf.  The  hard-of -hearing 
(w^ho  for  brevity's  sake  have  been  classified  in  this  paper  as  "deaf") 
have  gathered  themselves  together  in  associations  for  mutual  better- 
ment and  encouragement.  There  are  tv^enty-four  scattered  through- 
out the  country.  Fifteen  of  these  have  become  constituent  bodies  of 
the  "American  Federation  of  Organizations  for  the  Hard  of  Hearing," 
of  which  Dr.  Wendell  C.  Phillips  has  been  president  for  three  years 
and  is  now  succeeded  by  Dr.  Harold  Hays,  while  Drs.  Richardson 
and  Shambaugh  have  been  active  in  its  affairs  as  directors.  Canada 
boasts  two  clubs  and  Scotland  one.  The  New  York  League  has  about 
a  thousand  members,  that  in  Philadelphia  had  803  last  June,  the 
Boston  Guild  490.  Note  what  the  New  York  Deague  does  where 
Harold  Hays  is  the  leader:  has  headquarters  occupying  one  floor  of 
an  office  building;  gives  free  instruction  in  lip-reading;  has  a  place- 
ment and  vocational  bureau;  has  industrial,  educational,  and  welfare 
departments,  recreation  work,  and  nine  clubs ;  and  publishes  a  monthly 
newspaper.  As  secretaries  or  as  directors  of  these  guilds,  one  finds 
mien  and  women  devoting  their  talents  and  their  lives  to  the  better- 
ment of  the  deaf  in  their  community.  Here  the  new  member,  dis- 
couraged, perhaps  despondent,  finds  companionship,  encouragement, 
cheer.  He  learns  how  and  where  to  secure  standard  hearing  devices, 
is  warned  against  the  charlatan.  He  joins  the  lip-reading  class.  He 
is  urged  to  take  active  part  in  thte  club's  affairs.  All  about  him  are 
people  who  though  deaf  are  making  their  lives  count.  He  realizes 
he  has  magnified  his  loss,  and  that  other  senses  and  other  attributes 
can  easily  make  up  for  this  deficiency.  Nor  is  this  all.  These  or- 
ganizations are  becoming  an  increasing  power.  Leaders  are  included 
in  their  membership.  Byj  local  and  national  organization  they  are 
bettering  the  cause  of  the  deaf  throughout  our  country.  Such  is  the 
happy  fruition  of  the  work  begun  by  Dr.  Bell  and  his  co-laborers 
fifty  years  ago. 

Three  phases  of  "aids  to  hearing"  have  been  discussed.  Should 
emphasis  be  placed  on  any  one?  The  conclusion  is  that  the  deaf 
patient  be  urgently  encouraged  to  use  every  helpful  agency.  He 
must  be  reminded  that  he  has  lost  but  one  of  his  senses  and  that  those 
remaining  offer  every  facility  for  a  life  full  of  joy  and  service  and 
accomplishment.  Through  the  varied  aids  at  his  disposal,  his  lot  is 
becoming  increasingly  easy.  The  day  is  near  when  he  will  no  longer 
find  himself  so  handicapped. 
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DISCUSSION. 

Dr.  Wendell  C.  Phillips,  New  York  City:  This  is  a  splendid  resume 
of  the  whole  subject  that  may  well  go  into  the  Transactions  of  this 
Society  for  future  reference.  There  are  so  many  phases  to  be  discussed 
that  I  shall  confine  my  remarks  to  two  or  three  points.  The  first  point 
may  not  be  new  to  you,  but  I  always  find  some  otologists  who  haven't 
given  it  proper  consideration;  namely,  that  the  deaf  must  be  divided  into 
two  general  classes.  The  first  class  we  had  here  today,  the  congenitally 
deaf,  the  second  class  comprises  those  who  have  become  deaf,  or  the 
deafened.  You  will  find  that  psychologically  you  can't  mix  these  two 
classes  together.  Work  for  deafened  people  must  be  distinct  from  that 
for  the  congenitally  deaf,  the  line  of  demarcation  being  that  one  has 
speech  and  the  other  has  not.  These  are  the  two  general  classes  and  in 
the  work  that  is  undertaken  they  must  be  handled  as  two  separate  en- 
tities.    We  found  that  out  by  experience. 

My  next  point  is  the  encouragement  of  systematized  work  in  behalf 
of  the  deafened.  There  is  no  question  but  what  the  most  outstanding 
thing  in  this  connection  is  the  teaching  of  lip  reading.  Next  in  order  is 
trying  to  find  mechanical  aids  that  will  suit  the  individual  case  and, 
finally,   to   bring  social   pleasures   to  those   who   have   lost   their   hearing. 

I  can,  perhaps,  demonstrate  to  you  an  advance  in  the  mechanical 
aids  to  hearing  when  I  say  that  the  executive  secretary  of  our  New 
York  League  for  the  Hard  of  Hearing  was  unable  to  use  the  telephone. 
I  remember  when  she  couldn't  hear  a  loud  conversation  and  mechanical 
aids  were  of  no  use  to  her.  Much  to  my  surprise  my  phone  rang  one 
day  and  a  voice  said,  "Miss  Peck  is  on  the  phone,"  I  asked,  "Who  is 
interpreting  for  you?"  She  replied,  "I  have  now  a  device  with  which 
I  can  hear  you  plainly."  I  simply  mention  this  to  show  you  that  there 
is  an  advance  being  made  along  these  lines.  Lastl}^  I  can't  say  too  much 
for  the  social  service  work  for  deaf  people  which  is  being  developed 
under  different  organizations.  What  does  social  work  do?  It  gathers 
these  people  together,  determines  from  time  to  time  the  amount  of 
hearing  they  have  and  provides  group  practise  in  lip  reading.  They 
have  an  entertainment  department.  In  our  New  York  League  one  group 
goes  for  long  hikes  with  one  of  our  workers.  They  have  a  brass  band. 
They  give  plays,  pantomimes  of  course,  but  they  develop  that  phase 
of  it.  But  the  outstanding  feature  is  the  employment  department.  It 
means  a  whole  lot  if  you  can  get  a  job  for  a  deaf  man  that  he  can  fill. 
With  this  there  should  be  a  school  for  vocational  training  where  people 
who  have  suddenly  lost  their  hearing  can  be  trained  for  a  job  they  can 
fill.  Finally  there  is  the  question  of  the  prevention  of  deafness.  That 
is  a  new  field  which  we  have  just  entered;  and  by  the  way,  if  you  went 
through  the  institutions  for  the  congenitally  deaf,  you  would  find  a 
large  proportion  that  can  hear  and  should  be  developed  from  the  hearing 
standpoint. 

Dr.  D.  Harold  Walker,  Boston,  Mass. :  Everyone  knows  that  the 
deaf  haven't  been  appreciated  while  a  blind  person  always  receives 
sympathy. 

The  aurist  is  apt  to  say  that  he  can  do  nothing  for  the  deaf.  That 
is  not  so  for  they  can  be  educated  and  there  are  helps  besides  lip  reading 
and  artificial  aids  which  will  open  up  a  new  life  to  them.  We  know 
deaf  people  who  have  been  shunned  as  a  nuisance  who  after  taking  up 
lip  reading  or  getting  an  acousticon  have  brightened  up.  Therein  lies 
the  aurist's  duty.  In  place  of  sending  such  people  away,  see  them  oc- 
casionally, give  them  proper  advice,  prescribe  the  aids  to  hearing  and 
follow  them  along.  Tell  the  patient's  friends  to  have  sympathy  with  the 
patient  and  not  be  backward  about  repeating  a  story  twice,  but  above 
all  not  to  shout  but  to  use  clear  enunciation. 

I  have  been  interested  in  hearing  devices  some  time,  especially  the 
so-called  vactophone  which  is  made  by  Mr.  Hanson,  who  got  his  patent 
out  ahead  of  me.     The  best  hearing  device  is  the  old  fashioned  speaking 
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tube  which,  however,  isn't  hygienic.  Microphone  devices  are  efficient 
but  they  vary.  Some  people  can  use  one,  some  another.  The  time  is 
soon  coming  when  by  means  of  the  audiometer  we  can  measure  the 
deafness.  This  will  enable  us  to  adopt  the  device  to  the  needs  of  the 
patitnt.  I  think  a  deaf  person  ought  to  have  both  lip  reading  and  a 
microphone,  but  do  not  expect  patients  to  take  a  microphone  and  use 
it  immediately  with  pleasure  for  they  won't.  It  is  an  artificial  ear — it 
isn't  automatic.  They  must  learn  to  use  it  and  to  concentrate  their  minds 
on  the  voice  as,  of  course,  it  magnifies  everything.  Always  have  them 
use  it  on  the  bad  ear  first.  A  very  deaf  patient  of  mine  wanted  to 
hear  her  son  tell  his  war  experiences.  I  told  her  "you  must  use  a 
microphone."  She  used  one  for  two  years,  and  was  finally  able  to  hear 
me  at  a  few  feet.  This  was  due  simply  to  reeducation  of  the  ear  which 
she  had  let  go. 

Dr.  Harold  Hays,  New  York:  If  I  were  to  comment  upon  Dr.  Berry's 
paper  at  all,  I  should  say  that  his  paper  and  the  discussion  is  more  a 
question  of  aids  for  the  deaf  than  aids  to  hearing.  The  essential  thing 
to  my  mind  is  that  the  deaf  or  the  deafened  person-I  want  to  eliminate 
the  congenitally  deaf-not  only  is  he  his  own  worst  enemy  but  every  friend 
of  his  is  an  enemy  and  next  comes  the  aurist  who  does  not  try  to  help 
him.  Unfortunately  we  are  dealing  with  a  psychological  problem.  There 
is  no  more  reason  for  a  deaf  person  not  wanting  to  wear  a  hearing 
apparatus  than  for  a  poor-sighted  person  not  wanting  to  wear  glasses ; 
but  the  psychology  is  different.  To  cite  an  example,  we  formerly  had 
our  letter-heads  printed  "New  York  League  of  the  Hard  of  Hearing". 
When  appeals  were  sent  out  to  deaf  people  under  that  letter-head,  they 
wouldn't  read  them  but  threw  them  into  the  waste  basket.  We  are 
dealing  with  an  important  and  ticklish  psychological  problem  which 
is  going  to  be  hard  to  solve.  We  have  a  prominent  lawyer  connected  with 
our  organization  in  New  York.  He  is  wearing  an  instrument  which  he 
considers  his  salvation  and  is  trying  to  get  deaf  people  to  use  it  and 
yet  I  have  difficulty  in  getting  people  to  sit  down  at  my  own  table  and 
use  such  an  instrument.  We  have  got  to  educate  people  to  the  fact 
that  they  will  not  only  hear  better  but  the  apparatus  will  also  exercise 
the  auditory  nerve. 

A  great  deal  could  be  said  about  lip  reading  and  the  wearing  of 
instruments,  but  I  am  more  interested  in  the  prevention  of  deafness. 
The  aurist  must  learn  to  realize  that  deaf  people  themselves  are  useful 
to  the  community,  but  he  must  also  realize  that  deafness  can  be  pre- 
vented. Children  who  leave  our  hospitals  after  having  had  acute  aural 
conditions  leave  with  the  hearing  impaired.  It  isn't  even  tested,  in  fact, 
nothing  is  done.  Six  to  ten  years  later  they  return  and  then  it  is  too 
late.  Working  on  this  basis,  we  have  established  in  New  York  a  clinic 
for  the  prevention  of  deafness  in  children.  The  clinic  is  in  the  formative 
period,  but  a  great  deal  can  be  done  as  may  be  seen  fromi  the  statistics 
of  Dr.  Shambaugh  in  Chicago.  They  took  one  school  in  Chicago,  ex- 
amined the  children  and  found  there  were  some  90  per  cent  with  de- 
fects in  hearing.  They  also  found  that  they  could  clear  up  80  percent  by 
Politzerization.  If  you  multiply  that  number,  you  would  find  that  there 
are  16,000  children  in  Chicago  with  defective  hearing.  We  started  with 
a  small  nucleus  in  New  York  but  it  is  amazing  to  see  what  results  we 
can  get.  We  find  manj^  types  of  deafness,  sometimes  due  to  a  suppura- 
tive condition  or  to  a  condition  in  the  nasopharynx  or  something  that 
has  been  considered  a  congenital  defect.  Again  we  come  up  against 
a  peculiar  proposition.  We  know  that  there  are  thousands  of  children 
in  New  York  who  need  our  treatment.  We  know,  as  a  matter  of  fact 
that  parents  have  been  told  children  should  come  to  this  clinic  yet  75 
percent  of  these  parents  pay  no  attention  and  say  that  the  child  will 
outgrow  his  hearing  defect.  How  we  are  going  to  educate  these  parents 
I  don't  know.    There  is  a  big  problem  in  front  of  us. 
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Dr.  Phillips  and  I  have  been  connected  with  the  League  for  the  Hard 
of  Hearing  w'hich  has  been  expanded  into  a  national  organization.  We 
think  that  not  only  are  the  members  of  this  organization  going  to 
help  themselves  by  proper  mental  reconstruction,  etc.,  but,  sooner  or 
later,  that  they  are  going  to  solve  the  problem  by  showing  that  deafness 
can  be  prevented   in  a  great  many  circumstances. 

Dr.  B.  Alex.  Randall,  Philadelphia,  Pa.:  (By  Invitation).  I  think 
we  must  begin  by  teaching  the  medical  man  who  is  responsible  for  the 
lay  opinion  that  most  deafness  will  be  outgrown.  We  must  always  rea- 
lize that  one  third  of  the  general  population  is  deaf  in  one  or  both  ears. 
This  is  taken  as  an  exaggeration  among  medical  men  but  until  you  get 
some  of  these  fundamental  ideas  into  the  people  you  are  going  to  fail. 

Something  has  been  said  about  psychology,  and  there  we  must  recall 
that  most  of  us  say  to  the  deaf  person,  "Oh,  you  must  be  dumb  also." 
It  is  that  attitude  which  is  responsible  for  the  despairing  frame  of  mind 
in  the  deaf  and  the  misanthropy  which  many  of  them  have.  They  hear 
whispers  and  think  people  are  talking  about  them  and  become  suspicious 
which  is  annoying  to  others  and  discouraging  to  them.  Those  who 
have  any  defect  in  hearing  have  some  of  the  realizing  sense  of  what 
Dr.  Blake  spoke  of  as  the  fatigue  of  deafness.  Most  of  us  don't  need 
to  strain  our  ears.  The  tendency  is  to  get  out  of  patience  and  shout 
at  a  deaf  person,  something  which  isn't  one  fifth  as  articulate  as  if  we 
whispered. 

The  microphone  is  in  some  respects  exactly  what  its  name  implies — 
it  belittles  the  sound.  We  think  of  it  as  if  it  were  magnifying  the 
sound  as  the  microscope.  It  is  exactly  the  opposite.  Sounds  that  are 
weak,  in  respect  to  hearing  are,  however,  clear  cut  in  their  enunciation. 
There  I  insist  is  the  large  part  of  the  value  of  the  acousticon  and  other 
apparatus.  They  are  simply  portable  telephones,  really  minimizing  the 
sounds  but  transposing  them  into  an  audible  pitch  which  can  be  heard. 
Therefore,  if  the  deaf  person  can  get  something  from  the  audion  or  a 
magnifier  of  sound  and  will  use  it  judiciously,  it  may  be  of  some  value. 
The  microphone  was  tried  out  thirty  years  ago.  It  is  of  very  little  use. 
Edison,  as  you  know,  uses  a  big  tin  dipper.  He  takes  in  a  larger  volume 
of  sound  because  he  doesn't  profit  by  a  higher  pitch.  Some  say  that  it 
isn't  a  question  of  transportation  of  tone   but  of  magnification. 

Dr.  Perry  G.  Goldsmith,  Toronto,  Canada :  Listening  is  a  motor 
act.  If  one  ceases  to  listen,  he  ceases  to  hear.  So  it  is  in  patients  who 
are  growing  progressively  deaf.  Not  only  deaf  persons  but  you  your- 
selves go  to  church  and  for  some  reason  you  don't  want  to  listen  to  the 
minister.  You  cease,  and  though  the  sound  is  there  you  don't  hear.  So 
it  is  in  the  progressively  deaf.  They  cease  to  listen  because  it  is  so  hard 
to  do  so.  They  listen  intentively  and  don't  hear  so  they  say  "what  is  the 
use?"  Then  a  functional  type  of  deafness  follows  which  is  the  disa- 
bling part.  I  think  that  we  as  aurists  should  encourage  our  patients 
to  listen  and  should  tell  them  to  ask  people  to  speak  louder.  Let  them 
get  a  front  seat  at  the  theatre.  In  all  ways  encourage  these  people, 
and  even  though  we  are  not  able  to  cure  a  patient  or  benefit  him,  it  isn't 
wise  to  send  him  out  of  the  office  absolutely  down  in  the  mouth,  there- 
by making  him  worse.  Functional  deafness  added  on  to  some  organic 
lesion  may  be  a  dominant  part  in  that  patient's  deafness  for  the  functional 
clement  may  really  be  the  most  disabling. 

Dr.  Robert  Sonnenschein,  Chicago,  111. :  With  reference  to  the  last 
point  about  horns  let  me  say  that  Dr.  Savern  of  the  Riverbank  Labora- 
tories of  Illinois  read  an  excellent  paper  on  the  subject  of  horns  and  their 
efficiency.  He  showed  that  the  efficiency  of  the  horn  depends  practically 
upon  its  size  so  that  it  may  act  as  a  collector  of  sound,  which  is  all  it 
does.  He  showed  that  the  time  honored  practice  of  extending  the  palm 
of  the  hand  behind  the  ear  is  just  as  efficient  an  amplifyer  of  sound 
as  the  horn. 
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Dr.  Nolton  Bigelow,  Providence,  R.  I. :  Dr.  Phillips  spoke  of  the 
necessity  of  segregating  the  congenitally  deaf  from  the  deafened  for  the 
purpose  of  instruction.  That  is  to  say,  those  with  some  perception  of 
the  human  voice  should  be  taught  through  their  ears  as  much  as  possi- 
ble. At  the  Rhode  Island  Institute  for  the  Deaf  there  are  many  pupils 
who  can  hear  a  loud  voice  close  to  the  ear  but  to  utilize  this  amount  of 
hearing  to  its  utmost  would  necessitate  individual  instruction  for  each 
pupil.  This  is  a  practical  impossibility  in  a  large  institution.  In  the 
attempt  to  obviate  this  difficulty  I  found  that  the  Western  Electric  Co. 
can  build  a  powerful  amplifying  device  that  could  be  used  simultaneously 
by  nine  pupils.  As  this  advise  would  permit  of  a  certain  amount  of 
adjustment  to  the  needs  of  each  individual,  it  would  be  possible  for  one 
teacher  to  give  what  would  amount  to  individual  instruction  to  compara- 
tively large  classes.  We  are  at  present  trying  to  raise  funds  for  the 
installation  of  this  apparatus. 

Dr.  Gordon  Berry,  Worcester  (Closing)  :  The  penalty  of  trying 
to  cover  so  broad  a  field  is  that  one  can't  go  into  all  of  its  phases.  It 
has  been  a  pleasure  to  have  the  many  points  brought  out  so  interestingly 
in  the  discussion.  The  point  regarding  psychology  I  didn't  mention.  I 
myself  take  more  kindly  to  being  called  "hard  of  hearing"  than  I  do  to 
being  called  "deaf".  It  is  like  the  man  getting  old — he  doesn't  like  to  be 
called  "old."  When  you  wear  a  hearing  device,  you  inform  the  whole 
world  that  you  are  deaf.  People  don't  like  to  wear  them  beacuse  it  ad- 
vertises their  infirmity. 

The  necessity  for  optimism  has  been  mentioned.  I  know  that  either 
lip  reading  or  a  hearing  device  makes  a  deaf  person  pay  more  attention, 
hence  he  hears  better.  But  whether  he  does  or  not,  he  is  more  optimis- 
tie  about  it.  I  am  personally  convinced  that  the  hearing  is  improved  by 
such  devices,  while  co-operative  societies  get  the  deaf  to  take  an  active 
part  in  the  life  around  them. 


A  CLINICAL  AND  PATHOLOGIC  STUDY  OF  TONSILS 
SUBJECTED  TO  X-RAY. 

By  CHARLES  R.  C.  BORDEN,  M.   D.,  Boston,  Mass. 

There  are  many  cases  of  diseased  tonsils  in  which  it  would  be 
desirable  to  combat  the  diseased  condition  without  surgical  pro- 
cedure. It  was  hoped  and  claimed  that  the  X-ray  would  cause  a 
shrinking  of  the  tonsil  and  disappearance  of  the  pathological  con- 
dition. 

Desiring  to  learn  to  what  extent  atrophy  actually  would  occur 
after  X-ray  treatment  of  tonsils,  I  obtained  the  cooperation  of  Doctor 
Paul  P.  Butler  who  agreed  to  radiate  a  series  of  tonsils  which  I 
would  later  resect.  Doctor  Frank  B.  Mallory  consented  to  prepare 
the  resected  tonsils  and  study  them  microscopically.  Doctor  Frank 
L.  Richardson  generously  ofifered  his  services  for  anesthesia. 

In  order  to  obtain  all  possible  information  first  hand,  Doctor 
Butler  and  I  went  to  New  York  and  called  on  Doctor  Witherbee 
who  was  at  that  time,  and  probably  still  is,  the  leading  authority  on 
the  subject  of  roentgen-radiation  of  the  tonsils. 

Doctor  Witherbee  was  exceedingly  courteous.  He  explained  his 
methods,  showed  us  his  apparatus  and  outlined  his  treatment  at 
length.  He  further  explained  how  we  might  proceed  with  the 
experiments  from  where  the  Rockefellow  Institute  had  left  off.  For 
all  of  which  information  we  felt  greatly  indebted  to  him.  On  our 
return  we  made  our  plans  to  carry  on  the  work  as  he  suggested. 

Our  patients,  with  three  exceptions,  were  nurses  in  private  hos- 
pitals in  Boston  or  its  vicinity.  The  three  exceptions  came  from 
my  private  practice. 

Doctor  Butler  radiated  a  total  of  sixteen  cases.  From  all  but 
two  of  these  I  resected  the  tonsils.  Of  the  two  not  resected,  one 
was  a  woman  sixty-five  years  of  age  who  considered  herself  too  old 
to  be  operated  on.  Her  daughter  was  one  of  the  resected  cases  and 
since  the  two  came  to  my  office  at  the  same  time  and  each  received 
the  same  number  of  radiations,  I  was  able  to  use  one  as  a  control 
case  against  the  other.  The  second  unoperated  case  was  a  young 
nurse  from  one  of  the  suburban  contagious  Hospitals.  This  young 
woman  exhibited  such  a  sharp  reaction  after  the  first  radiation  that 
I  deemed  it  unwise  to  allow  her  to  proceed  in  the  treatment  because 
of  her  none  too  healthful  environment.     The  cases   were  radiated 
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some  once,  some  twice,  some  three  and  four  times.  After  each  radi- 
ation the  patients  came  to  my  office  at  frequent  intervals  for  ol)serva- 
tion.  That  you  may  properly  understand  how  Doctor  Butler  con- 
ducted his  part  of  the  work,  I  have  asked  him  to  present  briefly  his 
method  of  radiation.     His  statement  is  as  follows : 

"The  technique  employed  is  that  laid  down  by  Witherbee;  this 
has  been  found  the  most  satisfactory.  A  spark  gap  of  seven  inches, 
ten  inches  distance  from  tube  target  to  skin,  three  m.  m.  of  aluminum 
for  filtration  of  the  softer  rays,  five  m.  a.  of  current  and  a  total  of 
four  minutes  exposure  over  each  side.  The  patient  is  laid  face  down 
with  the  head  turned  on  one  side  and  the  head  and  the  upper  portion 
of  trunk  covered  with  a  sheet  of  lead,  into  which  a  hole  has  been  cut 
sufficiently  large  to  expose  the  area  required.  Patients  as  young  as 
six  years  of  age  have  been  treated  by  this  method  without  difficulty." 

Lack  of  time  will  not  permit  me  to  report  single  cases  in  detail. 
From  now  on  I  will  consider  the  cases  as  a  group  and  briefly  describe 
to  you  certain  unusual  cHnical  reactions  which  appeared  after  the  ton- 
sillar radiations. 

Before  radiation,  the  color  of  the  throats  varied  from  the  pale 
pink  of  the  average  normal  individual  to  the  intense  red  which  is 
associated  in  our  minds  with  the  hyperemia  of  acute  inflammation. 
In  two  cases,  the  entire  throat  was  unusually  pale,  in  two  others  it 
was  intensely  red.  After  radiation,  the  immediate  change  in  color 
was  remarkable.  It  nearly  always  changed  from  the  various  shades 
of  red  or  deep  pink  to  pale  gray  or  a  very  light  pinkish  gray.  The 
most  marked  change  occurred  in  the  anterior  pillars  and  mesial  sur- 
faces of  the  tonsils;  but  if  the  lateral  bands  and  the  posterior  wall 
of  the  pharynx  had  been  previously  inflamed  and  red,  a  similar  change 
occurred  in  them  also.  Some  days  later  a  number  of  the  tonsils 
assumed  a  mottled  grayish  color  which  apparently  was  peculiar  to 
the  action  of  X-ray  radiation.  I  had  never  seen  this  peculiar  mott- 
ling come  from  any  other  source.  In  a  certain  number  of  the  cases, 
the  throat  assumed  a  peculiar  striped  appearance  due  to  single 
blood  vessels  of  some  size  running  more  or  less  parallel  to  each 
other  in  addition  to  the  gray  mottled  color. 

The  size  of  the  tonsils  before  radiation  was  of  no  special  im- 
portance. In  only  six  cases  could  they  have  been  called  really  en- 
larged. In  none  of  them  were  the  tonsils  particularly  small. 
Twenty-four  hours  after  radiation  it  was  not  difficult  to  make  ones 
self  believe  they  were  smaller.  I  can  now  read  between  the  lines 
of  my  records  which  were  written  nearly  a  year  ago  and  find  there 
proof  that  my  enthusiasm  at  that  time   influenced  my  judgment. 
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Mature  consideration  and  greater  experience  have  taught  me  to  be 
more  impartial  and  I  can  truthfully  state  that  in  but  few  cases  did 
the  size  very  materially  decrease  so  far  as  the  entire  tonsil  was  con- 
cerned. It  was  true,  however,  that  not  infrequently  one  tonsil  did 
seem  to  decrease  more  than  the  other,  especially  in  the  superior  lobe. 
Undoubtedly  there  was  some  shrinkage  on  the  free  border  and 
external  surfaces  which  gave  the  appearance  of  a  smaller  tonsil ;  but 
in  reality,  I  am  quite  sure  no  real  diminution  in  size  occurred.  The 
question  of  surface  shrinkage  will  again  be  discussed  in  connection 
with  changes  between  the  anterior  pillar  and  the  tonsillar  capsule. 

In  a  majority  of  my  series  of  cases  there  occurred  a  swelling  of 
the  base  of  the  tonsil.  This  symptom  was  present  in  considerably 
more  than  fifty  per  cent  of  them.  You  will  doubtless  be  surprised 
to  hear  that  in  many  of  the  cases  at  the  time  of  operation,  the  tonsils 
were  found  to  be  not  smaller,  but  definitely  larger.  Furthermore, 
in  looking  back  over  my  experience  with  these  cases,  I  think  I  can 
truthfully  say  that  the  more  they  were  radiated  the  more  the  deeper 
parts  of  them  were  enlarged.  This  was  one  of  the  reasons  why  I 
stopped  the  radiations  after  giving  four.  In  the  cases  radiated  three 
and  four  times,  the  bases  of  the  tonsils  mushroomed  out  so  far  behind 
the  pillars  that  it  bothered  me  somewhat  to  tighten  the  snare  wire 
around  them  without  injury  to  the  pillars  or  uvula. 

After  radiations,  sensation  of  the  tonsils  seemed  to  be  decreased. 
The  most  timid  of  the  patients  then  allowed  me  to  probe  and  other- 
wise examine  their  tonsils  without  showing  evidence  of  discomfort. 
Naturally,  I  did  this  as  carefully  and  gently  as  possible  but  I  did  not 
hesitate  to  make  use  of  this  remarkable  opportunity  to  determine  any 
unusual  conditions  should  they  be  present. 

Writers  on  X-ray  and  radium  treatment  for  the  removal  of 
tonsils  emphasize  the  fact  that  after  radiation,  the  crypt  mouths  are 
unusually  open.  In  six  of  my  cases  this  symptom  was  prominently 
present.  To  the  best  of  my  knowledge,  this  symptom  occurs  as  the 
result  of  a  limited  amount  of  shrinking  which  takes  place  within  the 
mesial  surface  of  the  tonsil  and  causes  the  crypt  mouths  to  evert  at 
their  extreme  ends  only.  I  further  believe  that  it  has  no  surgical 
importance  regarding  free  drainage  from  the  crypts.  This  statement 
is  based  on  the  fact  that  free  pus  was  found  in  a  considerable 
number  of  tonsils  having  open  crypt  mouths.  In  the  two  most 
diseased  tonsils  of  the  series  the  mouths  of  the  crypts  were  specially 
everted. 

Perhaps  the  most  striking  feature  which  occurred  in  my  series 
was  the  action  of  radiation  upon  the  anterior  and  posterior  pillars 
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of  the  palate.  In  one  case,  forty-eight  hour.s  after  X-ray,  a  distinct 
cleft  appeared  between  the  anterior  pillar  and  the  tonsil.  From  day 
to  day  for  a  while  this  cleft  grew  wider.  Finally,  it  appeared  as  if 
the  tonsil  had  split  away  from  the  anterior  pillar  leaving  part  of  the 
tonsil  attached  to  the  pillar.  This  puzzled  me  quite  a  bit.  I  could 
not  understand  what  had  occurred  since  I  could  see  no  reason  for 
one  part  of  the  tonsil  to  separate  from  another.  Finally  it  dawned 
upon  me  that  part  of  the  tonsil  had  not  separated  from  itself,  but 
that  the  plica  triangularis  and  anterior  pillar  had  separated  from  the 
body  of  the  tonsil.  Now  realizing  just  what  had  occurred,  I  studied 
this  phase  of  the  situation  with  the  keenest  interest.  It  was  with 
great  satisfaction  that  I  saw  this  separative  action  enlarge  from  day  to 
day.  Finally,  in  this  and  in  other  cases,  the  cleft  became  so  wide  and 
open  that  the  entire  anterior  pillar  could  be  lifted  back  to  its  fullest 
extent  with  the  greatest  ease,  causing  no  discomfort  to  the  patient. 
It  was  at  thi^  time  that  I  was  able  to  study  the  condition  of  the 
base  of  the  tonsil  and  to  note  its  swollen,  watery  appearance.  The 
separation  of  the  anterior  pillar  was  not  all  that  happened.  Grad- 
ually a  similar  action  began  in  certain  cases  wherein  the  posterior 
pillar  separated  from  the  posterior  surface  of  the  tonsil  leaving  a 
deep  white  walled  sulcus,  the  sides  of  which  corresponded  to  the 
capsule  of  the  tonsil  in  front  and  the  posterior  pillar  behind.  This 
occurred  in  the  sixth  case  three  days  after  radiation  but  in  another 
case  it  did  not  appear  until  thirty-five  days  after  radiation.  In 
the  ninth  case,  which  had  been  radiated  but  once,  separation  of  the 
posterior  pillar  was  not  apparent  until  the  time  of  operation  and  even 
then  only  when  the  thin  plica  was  incised  over  its  posterior  border. 
It  was  then  apparent  since  the  tonsil  was  large  and  the  separative 
cleft  deep  and  noticably  white.  It  occurred  only  on  one  side  of  the 
throat,  the  other  tonsil  being  adherent  to  the  posterior  pillar.  Further- 
more, the  cleft  appeared  on  the  side  of  the  more  diseased  tonsil  which 
was  filled  with  yellow  pus.  In  two  cases  the  separation  about  the 
the  tonsil  was  so  extreme  that  I  was  able  to  pass  a  good  sized  probe 
around  the  superior  lobe.  There  were  two  cases  in  which  no  separa  ■ 
lion  of  the  pillars  occurred.  In  both,  the  anterior  and  posterior 
pillars  were  everywhere  tightly  adherent.  One  was  X-rayed  once, 
the  olher  four  times.  In  the  eleventh  case,  the  anterior  pillar  covered 
the  anterior  surface  of  the  tonsil  and  radiation  had  no  effect  on  it 
at  all.  This  case  will  later  be  described  as  the  most  troublesome 
of  all  at  the  time  of  operation.  Curiously  enough,  however,  in  this 
case  radiation  immediately  cured  a  troublesome  cough  of  long 
standing. 
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Another  remarkable  phenomenon  connected  with  the  radiation 
of  tonsils  in  my  series  was  a  certain  unusual  smoothness  which  took 
place  on  the  mesial  surfaces  of  certain  of  the  tonsils.  Such  tonsils 
had  an  appearance  not  unlike  the  rounded  ends  of  an  uncooked 
sausage.  Both  the  color  and  texture  resembled  the  sausage.  This 
peculiarly  was  unilateral  and  was  in  marked  contrast  to  the  fellow 
tonsil  on  the  opposite  side.  Such  a  tonsil  appeared  more  retracted 
than  the  opposite  one  and  in  every  way  it  seemed  to  be  most  innocent 
and  inoffensive.  Such  however  was  far  from  being  true.  In  practi- 
cally every  instance,  this  particularly  innocent  and  meek-appearing 
tonsil  was  found,  on  operation,  to  be  filled  with  pus  or  cheesy  debris. 
One  particularly  smooth  tonsil  burst  from  the  pressure  of  the  grasp- 
ing forceps.  As  previously  stated,  a  number  of  the  smooth-surfaced 
tonsils  had  unusually  large  crypt  mouths. 

In  contra-distinction  to  the  smooth  surfaced  tonsil  was  the  exact 
opposite  condition  in  which  the  mesial  surface  of  the  tonsil  appeared 
irregular  or  knobby.  What  had  taken  place  in  this  event  I  am 
unable  to  explain.  It  apparently  had  no  special  significance,  at  least 
none  that  I  have  been  able  to  note  thus  far. 

In  four  cases,  a. marked  horizontal  cleft  appeared  at  the  junction 
of  the  upper  and  the  middle  two-thirds  of  the  body  of  the  tonsil. 
This  has  a  special  significance  in  that  a  fold  of  the  plica  triangularis 
not  infrequently  turns  in  at  this  point  and  penetrates  into  the  body 
of  the  tonsil  for  a  greater  or  lesser  distance.  For  this  information  I 
am  indebted  to  Doctor  Harry  Barnes. 

During  the  time  of  observation  two  cases  developed  coryza. 
Both  were  subject  to  more  or  less  sore  throat,  but  in  neither,  so  far 
as  I  could  observe,  did  any  redness  develop  in  or  about  the  tonsil.  The 
coryza  was  not  due  to  radiation,  but  to  the  natural  causes  of  coryza. 

After  the  second,  third  and  fourth  radiations,  three  cases  showed 
more  or  less  reaction  in  the  tonsils  or  the  glands  in  the  neck.  In 
neither  case,  however,  did  anything  serious  occur,  and  the  reaction 
soon  passed. 

I  am  well  aware  that  many  of  you  will  say  I  did  not  carry  the 
work  far  enough ;  and  that  the  number  of  radiations  required  to  pro- 
duce atrophy  in  the  tonsils  is  eight  or  more.  Witherbee  has  already 
made  a  similar  public  criticism  of  my  work.  In  answer  to  such  criti- 
cism I  will  state  I  have  been  unable  to  find  anything  in  the  literature 
on  the  subject  whi.h  will  definitely  prove  that  eight  radiations  will 
produce  any  more  lasting  change  in  the  tonsil  than  will  one.  Doctor 
Lahey,  an  authority  on  goitre,  told  me  he  had  within  a  week  removed 
a  thyroid  which  had  been  X-rayed  eighteen  times.  When  removed, 
this  particular  thyroid  showed  no  apparent  change  as  a  result  of  the 
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eighteen  radiations.  Doctor  Butler  tells  me  there  are  cases  on  record 
of  tubercular  glands  which  have  been  radiated  as  many  as  one 
hundred  and  forty  times.  There  are  other  reasons  why  I  stopped 
the  radiations.  First,  the  patients  became  uneasy ;  knowing  they 
were  to  be  operated  upon,  they  were  anxious  to  have  the  operation 
over.  One  of  them  asked  me"  please,  to  stop  fooling  and  go  ahead 
and  do  something  worth  while."  Secondly,  I  did  not  care  for  the 
appearance  in  the  throat  of  several  of  the  cases  which  had  been 
radiated  more  than  twice.  Thirdly,  operating  grew  more  difficult 
as  the  numbers  of  radiations  increased  because  of  the  swollen  edema- 
tous bases  of  the  tonsils.  Fourthly,  the  patients,  almost  without 
exception  were  not  showing  any  systemic  improvement  as  a  result 
of  the  radiations.  (Case  one,  who  had  a  semi  acute  middle  ear,  was 
the  one  exception  to  this  statement). 

When  the  various  cases  came  to  operation,  I  had,  except  in  one 
or  two  instances,  a  delightful  experience.  With  the  superb  anesthesia 
rendered  by  Doctor  Richardson,  I  was  able  to  observe  and  to  explore 
to  my  hearts  content.  Much  of  the  dissection  had  already  been  done 
by  the  X-rays  and  hemorrhage  was  usually  absent.  The  time  of 
operation  was  materially  shortened.  To  emphasize  how  easy  the 
operating  was  in  certain  cases,  I  will  state  that  case  six  took  but  nine 
minutes,  including  the  ether  induction  and  removing  the  patient  from 
the  operating-room.  Two  cases  bled  considerably  in  spite  of  radiation. 
In  case  twelve,  no  bleeding  occurred  at  all  which  required  sponging 
until  the  base  of  the  second  tonsil  was  separated  by  the  snare  wire. 
Then  a  pulsating  hemorrhage  of  moderate  degree  immediately  fol- 
lowed. This  vessel  was  snapped  for  a  minute  or  two  and  no  further 
bleeding  occurred.  Case  four  bled  profusely  from  start  to  finish  of 
the  operation,  requiring  almost  constant  sponging.  However,  this 
was  an  unusual  case.  This  woman  had  had  so-called  "black  small- 
pox" in  her  home  at  Alexandria,  Egypt.  She  was  very  ill  for  many 
weeks  and  had  never  fully  regained  her  health.  In  spite  of  the 
hemorrhage  which  occurred  in  this  case,  I  have  much  to  be  thankful 
for.  When  the  first  tonsil  came  away  I  found  I  had  uncovered  a 
very  large  blue  mass  which  exactly  resembled  the  lateral  sinus  in  the 
mastoid  region.  This  undoubtedly  was  a  blood  vessel  of  tremendous 
size  for  this  locality.  Case  eleven  bothered  me  most  of  all.  The 
tonsils  were  of  the  type  which  I  think  you  will  all  agree  are  the 
meanest  of  all  tonsils  to  remove.  The  body  of  the  tonsils  were  so 
adherent  to  the  constrictor  muscle  that  there  was  no  give  to  them 
when  traction  was  applied.  (These  were  the  tonsils  referred  to 
earlier  in  this  paper).     The  anterior  and  posterior  pillars  were  tightly 


320  CHARLES  R.  C.   BORDEN. 

adherent  so  that  dissection  was  also  difficult.  The  snare  wire  cut 
through  the  first  tonsil  leaving  a  large  mass  at  the  base  still  in  place, 
requiring  the  use  of  a  second  wire.  In  spite  of  the  operative  diffi- 
culties encountered  however  there  was  scarcely  any  bleeding  which 
is  splendid  tribute  to  the  hemostatic  properties  of  the  X-ray  radia- 
tion on  tonsils.  A  third  case  bled  from  a  single  vein  on  the  posterior 
pillar  which  was  snapped  for  a  few  moments,  otherwise  this  case 
had  no  bleeding.  The  bleeding  in  this  particular  case  was  quite 
spectacular  since  the  blood  was  trickling  down  the  pillar  in  a  single 
stream  in  an  otherwise  perfectly  dry  throat. 

With  the  exceptions  of  the  three  cases  just  described,  the  lack  of 
l)leeding  was  truly  remarkable.  In  six  or  more  of  the  operations  no 
sponges  were  used  at  all.  Having  had  this  unusual  and  valuable 
experience,  I  am  convinced  that  the  average  operation  on  the  tonsils 
can  be  done  in  a  practically  bloodless  way.  To  obtain  such  desirable 
results  two  things  are  necessary,  namely,  improved  technique  and  a 
proper  preparation  of  the  operative  field.  Of  the  two,  I  believe  the 
latter  is  the  more  important  and  much  the  more  neglected. 

In  the  majority  of  cases  after  operation,  recovery  was  unusually 
rapid  and  free  from  discomfort.  One  case,  number  nine,  healed 
very  slowly  but  I  think  radiation  had  little  or  nothing  to  do  with  that. 
Several  of  the  younger  cases  were  most  spectacular  in  their  recoveries. 

In  two  cases,  moderate-sized  clots  were  found  between  the  pillars 
twenty-four  hours  after  operation.  No  bleeding  was  noticed  during 
the  twenty-four  hours  nor  did  any  occur  later. 

After  the  tonsils  were  removed  they  were  preserved  in  ten  per- 
cent formalin  solution  and  later  sent  to  Doctor  Mallory's  laboratory 
at  the  Boston  City  Hospital.  After  due  time.  Doctor  Mallory  reported 
his  findings.  To  quote'  his  own  statement  to  me  his  findings  may 
be  summed  up  in  three  words,  "Absolutely  no  change."  His  technique 
report  is  as  follows : 

"Examination  of  fourteen  pairs  of  tonsils  shows  varying  degrees 
of  chronic  inflammation  present  in  all  of  them.  In  five  different  cases 
one  or  more  colonies  of  actinomyces-like  organisms  are  found  in 
crypts  of  one  of  the  pair  of  tonsils  surrounded  by  masses  of  lym- 
phocytes. 

The  crypts  of  some  of  the  tonsils  contain  masses  of  cornified 
epithelial  cells ;  others  contain  either  a  moderate  amount  or  none 
at  all.  In  one  crypt  of  one  tonsil  a  collection  of  polymorphonuclear 
leucocytes  is  present  forming  a  minute  abscess. 

The  layer  of  pavement  epithelium  lining  the  crypts  is  sometimes 
very  thin,  due  perhaps  to  stretching  as  a  result  of  enlargement  of  the 
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tonsils  or  dilatation  of  the  crypts.  It  is  usually  infiltrated  with 
lymphocytes  and  occasionally  with  polymorphonuclear  leucocytes. 

The  lymphoid  tissue  shows  no  changes  beyond  hyperplasia.  The 
germinal  centers  are  numerous  and  mitosis  is  fairly  active. 

The  lymphatics  around  all  the  tonsils  contain  lymphocytes  usually 
in  abundance  and  often  in  great  numbers. 

The  histological  picture  in  all  the  tonsils  is  that  of  a  mild  chronic 
inflammatory'  process  with  hyperplasia  of  the  lymphoid  elements." 

The  question  now  arises,  "Is  tonsillar  radiation  worth  while?" 
If  it  did  not  require  expert  knowledge  and  costly  apparatus,  the 
public  might  be  educated  to  the  point  where  we  should  radiate  all 
chronically  inflamed  throats  prior  to  tonsil  operation.  At  the  present 
time,  however,  radiation  presents  a  peculiar  psychological  problem. 
Few  patients  desire  both  radiation  and  operation.  They  may  be 
willing  to  undergo  either  one  or  the  other  but  at  both  they  not 
unnaturally  balk.  Moreover,  comparatively  few  physicians  at  the 
present  time  are  willing  to  recommend  X-ray  radiation  for  fear  that 
ultimate  harm  may  result.  This  is  a  fortunate  attitude  of  mind  for 
the  medical  profession  to  adopt  since  few  of  them  realize  the  real 
dangers  of  radiation.  That  you  may  have  this  important  information 
first  hand,  I  have  asked  Doctor  Butler  to  briefly  outline  these  dangers 
and  he  has  prepared  the  following  statements : 

'Tt  is  essential,  for  many  reasons,  that  the  Roentgen  treatment  be 
given  by  a  Roentgenologist.  The  equipment  required  is  quite  expen- 
sive, highly  technical  and  very  dangerous  in  unskilled  hands.  The 
dangers  should  be  fully  appreciated  and  these  dangers- are  well  known 
to  every  Roentgenologist  of  experience.  This  danger  comes  from 
two  sources,  the  electrical  circuit  and  the  X-ray  activities.  The 
patient  must  be  protected  from  the  possibility  of  any  electrical  con- 
tact with  the  tube  or  wires ;  air  being  the  best  insulator,  the  tube 
terminals  are  always  kept  at  a  greater  distance  from  the  patient  than 
the  length  of  the  spark  gap  used  (seven  inches  in  this  case).  Ade- 
quate protection  against  X-ray  burns  also  must  be  provided ;  this  is 
accomplished  by  proper  filtration  and  careful  regulation  of  the  dosage. 
Xo  case  should  require  treatment  sufficient  to  give  even  an  erythema. 
It  was  thought  at  one  time  that  the  lower  portion  of  the  parotid  gland 
(which  is  included  in  the  treated  field)  might  be  damaged  but  experi- 
ence has  not  borne  this  out.  If  an  erythema  dose  is  given,  which  is 
never  required,  the  eflfects  are  seen  on  the  skin  first  and  not  in  the 
throat,  and  this  should  be  clearly  understood  by  the  laryngo!ogist. 
The  thyroid  is  protected  by  the  sheet  lead  and  does  not  receive  any 
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radiation  when  the  method  is  properly  employed.  Too  prolonged  a 
treatment  results  in ;  first,  an  erythema,  later  tanning  and  if  still 
further  carried  on,  telangiectases  might  be  induced.  A  small  bell 
can  be  held  by  the  patient,  so  that  if  the  position  becomes  cramped  or 
otherwise  too  uncomfortable  during  the  treatment,  the  ringing  of  the 
bell  will  notify  the  operator  to  shut  ofif  his  power  and  relieve  the 
patient  for  a  while;  this  is  rarely  needed,  as  the  exposure  lasts  only 
four  minutes  but  is  a  method  quite  generally  employed  by  careful 
men.  Of  course,  the  operator  should  remain  outside  the  room  or  at 
least  behind  a  lead-lined  booth,  for  the  greatest  danger  is  to  the  man 
who  is  constantly  being  exposed  to  the  activities  of  the  X-ray. 

Conclusions. 

Fourteen  cases  of  diseased  tonsils  X-rayed  from  one  to  four 
times  failed  to  show  any  clinical  or  pathological  changes  as  a  result  of 
tlie  radiation,  except,  as  follows : 

During  the  times  the  radiations  were  being  given,  many  of  the 
tonsils  seemed  to  be  smaller  and  more  normal  in  appearance;  but 
when  subsequently  removed  by  dissection,  no  real  change  in  size 
appeared  to  have  taken  place. 

After  radiation  many  of  the  tonsils  appeared  to  be  normal  in  size 
and  color,  but  at  the  time  of  operation  a  number  of  them  were  found 
to  be  filled  with  pus  or  cheesy  debris.  (I  regard  this  to  be  the  most 
important  information  gained  from  our  work  in  this  series  of  cases). 

As  a  method  of  reducing  bleeding  and  assisting  dissection  at  the 
time  of  operation,  radiation  is  useful. 

By  diminishing  over-secretion  from  the  mucous  surfaces  of  the 
throat  it  decidely  decreased  the  possibility  of  post-operative  pneu- 
monia or  lung  abscess  following  throat  operations. 

In  cases  wherein  diseased  tonsils  may  be  justly  suspected  of 
producing  secondary  infections  in  the  joints,  heart,  kidney  or  other 
important  organs,  X-ray  radiations  are  inadequate. 

DISCUSSION. 

Dr.  Harry  A.  Barnes,  Boston,  Mass.:  I  think  Dr.  Borden  has  given 
us  a  very  firm  basis  upon  which  we  may  give  an  opinion  as  to  what 
cannot  be  done  by  X-ray  therapy  of  the  tonsil.  My  own  experience 
is  confined  to  a  series  of  cases  from  the  Massachusetts  General  Hospital. 
Dr.  Macmillan  radiated  these  cases  fron  two  to  nine  times  according  to 
the  technique  of  Dr.  Witherbee.  In  that  series  of  cases  while  the 
atrophy  or  diminution  in  the  size  of  the  tonsil  was  marked  in  many  in- 
stances, there  was  no  noticeable  decrease  in  the  size  of  the  great  major- 
ity.    I  examined  sections  of  tonsils  that  had  been  excised  from  two  of  the 
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cases  but  there  was  no  change  that  I  could  demonstrate,  while  mitosis 
in  the  germinal  centers  of  the  tonsil  was  just  as  active  as  in  any  tonsils 
I  have  ever  seen. 

The  theory  of  radiation,  of  course,  rests  on  the  selective  action  of 
X-ray  and  radium.  Outside  of  the  sex  cells,  the  blood  forming  cells  of 
the  bone  marrow  and  the  lymph  cells  are  the  most  susceptible  to  radia- 
ation.  \\'itherbee  founded  his  work  on  this  fact.  It  was  a  very  brilliant 
conception,  but  unfortunately  the  tonsil  is  not  an  independent  organ.  It 
derives  its  lymphocytes  not  only  from  within  itself  from  its  own  germinal 
centers,  but  from  both  the  lymph  and  the  blood  streams.  In  fact,  many 
tonsils  derive  their  whole  bulk  of  lymphocytes  from  these  latter  sources 
and  not  from  division  of  the  lymph  cells  in  the  tonsil  itself.  In  the 
child  wc  have  the  bulk  made  up  of  diffuse  lymphocytes  and  a  large 
number  of  follicles  in  a  state  of  active  division,  producing  an  enormous 
number  of  lymphocytes.  So  one  would  be  excused  for  thinking  that  the 
tonsil  was  composed  of  lymphocytes  derived  from  the  tonsil  itself.  But 
in  the  adult,  there  are  no  germinal  centers,  hence,  the  tonsils  at  this  age 
must  get  their  lymphocytes  from  the  blood  stream  rather  than  from 
the  tonsil  itself.  This  has  its  practical  application  because  even  if  you 
kill  off  all  the  lymphoblasts  of  the  tonsil,  j^ou  must  kill  off  all  the 
lymphoblasts  of  the  body  to  keep  that  tonsil  from  hypertrophying.  I 
find  it  very  difificult  to  reconcile  all  the  conflicting  testimony  on  this 
subject.  On  the  one  hand,  there  are  case  reports  like  those  of  Dr. 
Borden's  and  such  as  we  had  at  the  Massachusetts  General  Hospital, 
and  on  the  other  hand,  there  are  reports  of  cases  where  the  tonsil  has 
undergone  coinplete,  perhaps,  lasting  atrophy.  It  is  my  opinion  that 
there  is  no  great  difference  in  the  results  but  rather  in  the  interpreta- 
tion of  the  results. 

Dr.  Harmon  Smith,  New  York  City:  I  am  not  sufficiently  familiar 
with  the  application  of  the  X-ray  in  the  reduction  of  the  tonsils  to  speak 
adequately  on  the  subject,  but  the  application  of  radium  was  tried  in 
ni}'  clinic  in  a  series  of  50  cases.  Careful  measurements  and  miscroscopic 
examinations  were  made  of  the  tonsil  and  crypts  and  one  side  was  rad- 
iated while  the  other  was  not.  There  was  a  reduction  in  the  size  of  the 
tonsils  but  there  was  no  diminution  in  the  number  of  small  pockets  of 
infection  or  in  the  type  of  infection.  I  believe  that  the  reason  the  tonsil 
was  reduced  in  size  was  because  an  endarteritis  was  produced  with  a 
consequent  lack  of  nutrition.  We  left  these  tonsils  in  for  six  months 
when  they  began  to  get  large  again.  I  believe  that  the  X-ray  and  radium 
produced  their  effects  by  shutting  off  the  blood  supply  and  not  by  get- 
ting   rid    of    the    infection    for    which    wc    ordinarily    remove    the    tonsil. 

Dr.  Charles  R.  C.  Borden,  (Closing)  :  I  agree  with  Dr.  Smith,  but 
Dr.  Mallory  said  he  saw  no  such  evidence  in  the  slides.  The  only  real 
action  was  in  a  case  of  acute  ear  which  ruptured  itself.  In  one  of  the 
cases  rad'iated  the  drum  was  red  and  there  was  some  secretion,  but 
within  48  hours  the  most  remarkable  change  took  place  in  the  ear.  It 
began  to  subside  and  islands  of  whiteness  appeared.  In  three  or  four 
days  it  was  all  normal,  and  the  hearing  was  normal.  Encourged  by  this 
I   am  going  to  radiate  a  series  of  such   cases. 
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By  CHARLES  A.  McDOXALD,   M.   D.,   Providence,   R.   I. 

In  the  absence  of  evidence  of  head  injury,  of  acute  meningitis, 
of  toxic  chemical  poisons,  and  without  a  history  of  pain  or  middle  ear 
disease,  a  sudden  bi-lateral  deafness  with  tinnitus  suggests  a  syphilitic 
condition.  On  examination  if  the  Weber  lateralizes  to  the  better 
hearing  ear,  the  air  conduction  shortened,  bone  conduction  shortened 
and  the  bone  conduction  shorter  than  the  air  conduction,  syphilis  is 
the  cause  with  rare  exceptions. 

The  syphilitic  involvement  of  this  nerve  may  occur  in  the  early, 
secondary,  and  late  stages  of  the  disease.  It  has  been  found  as  early 
as  the  seventh  day  after  infection.  In  the  majority  of  cases  the  nerve 
is  affected  before  the  labyrinth.  The  nerve  may  be  affected  without 
the  labyrinth — but  more  often  the  labyrinth  becomes  involved  with 
the  nerve  but  to  a  lesser  degree.  Otoscopic  findings  are  negative  as  a 
rule. 

In  the  acquired  form  the  earlier  in  the  course  of  the  disease  that 
deafness  appears,  the  more  sudden  its  onset  and  the  more  rapid  its 
progress.  In  congenital  syphilis  the  onset  is  more  gradual.  Complete 
deafness  results  frequently.  In  the  majority  of  cases  of  hereditary 
syphilis  there  is  (1)  a  syphilitic  meningitis,  and  (2)  a  secondary 
neuritis,  and  (3)  an  extension  to  the  labyrinth  rarely.  This  is  prob- 
ably the  pathology  in  the  acquired  form*. 

Syphilis  as  a  cause  of  deafness  is  frequent ;  of  deafness  in  syphil- 
itic children  frequently  the  cause;  the  estimates  of  observers  vary 
from  Z?i%  to  60%  according  to  the  thoroughness  of  the  investigation. 
In  syphilis,  the  seventh  nerve  is  the  most  frequently  affected  of  the 
cranial  nerves ;  more  common  than  optic  atrophy,  or  the  Argyl-Rob- 
ertson  pupil. 

Clinical  methods  with  the  aid  of  the  serological  findings  show 
that  syphilis  is  not  a  skin  disease  but  a  general  systemic  disease.  There 
is  a  gradually  growing  amount  of  evidence  that  in  the  tertiary,  sec- 
ondary and  primary  reactions  to  the  syphilitic  verus,  the  central  nerv- 
ous system  is  involved. 

Nonne  made  comment  that  frequently  disturbances  of  the  acous- 
tic nerve  were  present  with  other  cranial  nerve  involvement  in  syphil- 
itic basilar  meningitis.    Nicoleau  found  fifty  cases  of  primary  re- 

*Read  by  Invitation. 
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action,  eighteen  cases  had  lymphocytosis  of  the  spinal  fluid.  Mclver 
noted  that  in  a  majority  of  his  cases  in  the  i)rimary  and  secondary 
reactions  an  increase  in  the  number  of  lymphocytes  in  the  spinal 
fluid ;  and  in  some  cases  even  before  the  appearance  of  the  skin  and 
mucous  lesions  a  spinal  pleocytosis.  Before  the  blood  Wassermann 
becomes  positive  it  is  positive  in  the  spinal  fluid  in  some  cases. 
Dennie  in  a  study  of  three  hundred  cases  noted  that  during  early 
secondary  reactions  there  were  spinal  fluid  changes  in  25%  of  cases, 
and  during  later  secondary  reactions  spinal  fluid  changes  in  60%. 

Reflex  disturbances  may  follow  in  these  cases  with  early  spinal 
fluid  changes :  and  reflex  disturbances  may  later  appear  in  cases  in 
which  in  the  earlier  reactive  phases  the  spinal  fluid  showed  no 
abnormalities. 

Fildes  and  others  in  observations  on  624  men  with  this  disease* 
noted  that  30%  showed  central  nervous  involvement ;  and  also  noted 
a  striking  feature  was  the  absence  of  nerve  symptoms  in  the  presence 
of  nerve  signs.  Dennie  found  that  in  50%'  of  cases  with  abnormal 
fluids  there  were  gross  reflex  disturbances  in  the  central  nervous 
system.  Of  the  eighteen  cases  of  Nicoleau's  series  which  had  changes 
in  the  spinal  fluid,  eleven  had  inequality  of  the  pupils :  in  the  re- 
maining cases,  those  without  pleocytosis,  inequality  of  the  pupils 
was  found  in  five  cases.  From  like  studies  those  who  are  treating 
syphilis  are  accepting  the  neurological  heed  that  patients  who  have 
contracted  syphilis  are  cases  of  netirosyphihs  potentially. 

Despite  the  fact  that  no  afifection  of  the  cranial  nerves  is  more 
characteristic  than  eighth  nerve  involvement,  and  more  easily  recog- 
nizable ;  American  neurologists  have  given  the  subject  scant  con- 
sideration and  contributions  to  the  literature  are  rare.  To  the 
otologist  we  are  indebted :  they  have  made  many  excellent  contribu- 
tions and  have  accumulated  a  large  amount  of  literature.  The 
contributions  of  Dabney,  of  Davis  and  of  Mackenzie  are  of  great 
value;  Mackenzie's  review  of  syphilis  of  the  eighth  nerve  is  the  best 
in  the  English  language. 

At  the  present  time  in  private  practice  and  in  hospital  work, 
there  is  relatively  little  cooperation  between  the  various  specialties. 
By  the  neurologist,  acoustic  nerve  involvement  is  seldom  thought  of 
in  a  syphilitic  patient:  and  if  otological  symptoms  appear  in  the 
treating  of  a  neurosyphilitic  scant  consideration  is  given.  The  oto- 
logist rarely  refers  a  case  of  eighth  nerve  syphilis  to  a  neurologist, 
but  he  gives  or  directs  the  anti-specific  treatment.  For  the  improve- 
ment of  the  patient  and  for  greater  knowledge  concerning  disease 
every  case  of  eighth  nerve  syphilis  ought  to  be  looked  upon  as  a  patient 
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with  neurosyphilis  with  eighth  nerve  extension.  By  greater  oto- 
neurological  cooperation  we  may.  help  much  and  learn  more. 

A  patient  with  eighth  nerve  involvement  ought  to  have,  in  other 
words,  the  benefits  of  a  thorough  neurological  examination  as  well 
as  an  otological  examination.  Such  an  examination,  from  the  neuro- 
logical point  of  view,  ought  to  include  (1)  the  signs  of  syphilis  in 
other  parts  of  the  body,  the  lymphatics,  the  heart-arch,  the  bones,  the 
endocrines,  the  vitreous,  and  the  blood  and  spinal  flviid  examinations. 
(2)  The  sensory  motor  disturbances,  the  pupils,  co-ordination,  the 
presence  or  absence  of  deep  and  superficial  reflexes,  the  skilled  acts, 
sphincters  and  the  presence  of  paralysis,  atrophy  and  tremor.  (3) 
The  personality  reactions :  to  estimate  the  psychic  accompaniments 
of  this  organic  disease,  and  to  note  slight  changes  in  the  patient's 
*  daily  reactions  to  the  adjustments  of  Hfe. 

A  neurological  investigation  of  this  sort  shows  to  the  otologist 
the  extent  and  degree  of  the  syphilitic  involvement :  provides  signals 
of  caution,  not  to  call  a  patient  cured  until  the  toxic  organic  signs  of 
the  disease,  the  abnormal  reflex  disturbances  and  the  changes  in  the 
personality  reactions  have  vanished.  Otherwise,  serious  mistakes  will 
continue  to  be  made. 

By  neuro-otological  and  oto-neurological  cooperation  we  can 
advance.  As  an  example,  we  could  investigate  more  thoroughly  the 
existing  predjudice  that  intravenous  administration  of  arsenic  and 
mercury  causes  neuro-recurrences  in  the  optic  and  acoustic  nerves. 
I  have  seen  vitreous  opacities  increase  while  the  patient  was  under 
such  treatment.  I  have  also  seen  increasing  deafness.  About  this 
question  I  am  not  dogmatic  because  I  am  not  convinced.  Such 
misfortunes  are  rare.     I  would  like  to  know  how  to  avoid  them. 

Conclusions. 

For  the  sake  of  the  subject  and  for  greater  benefit  to  the  patient, 
I  recommend  that  when  syphilis  of  the  eighth  nerve  is  encountered 
to  consider  it  a  case  of  neurosyphilis  with  eighth  nerve  involvement. 

DISCUSSION. 

Dr.  Wells  P.  Eagleton,  Newark,  N.  J.  I  have  been  interested  in 
syphilis  of  the  ear  because  so  far  as  I  know,  I  was  the  first  one  to  introduce 
salvarsanized  serum  into  the  head. 

We  as  ear  men  should  look  at  this  problem  from  the  standpoint  of 
pathology.  In  the  accounts  of  syphilis  of  the  ear  which  have  been  pub- 
lished, there  has  been  no  distinction,  no  effort  made  to  differentiate 
between  the  cases.  I  think  that  we  should  divide  syphilis  of  the  ear  into 
two   stages,   the    secondary   and    the   tertiary   manifestations.     During   the 
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secondary  stage  wc  know  that  the  mucous  membrane  and  the  lymphatics 
and  the  blood  stream  and  the  cerebrospinal  circulatory  system  are  all 
attacked.  Twenty-five  to  sixty  percent  of  positive  Wassermanns  have 
been  found  in  the  cerebrospinal  fluid  in  syphilis,  while  80  percent  positive 
Wassermanns  have  been  found  in  the  cerebrospinal  fluid  with  the  blood 
negative.  We  know  that  neurosyphilis  is  an  early  manifestation  and  we 
know  that  syphilis  in  the  early  stage  attacks  the  blood  stream  and  the 
cerebrospinal  system.  We  should  not  consider  the  auditory  nerve  as  a 
nerve  at  all  but  as  a  system  of  communicating  fibres.  The  eye  is  simply 
an  ofl:'shoot  from  the  brain.  To  a  limited  extent  that  is  true  of  the  ear. 
Both  the  optic  and  the  auditory  nerve  have  a  common  characteristic ; 
namely',  that  neither  has  a  neurilenmia,  which  undoubtedly  protects  those 
nerves  that  have  one.  Three  cranial  nerves,  the  auditory  being  one,  have 
prolongations  of  the  cerebrospinal  system  surrounding  them.  These  two 
peculiarities,  lack  of  a  neurilemma  and  a  prolongation  of  the  cerebro- 
spinal system,  make  the  auditory  nerve  peculiarly  liable  to  the  attacks  of 
the  sjphilitic  virus  in  secondary  syphilis.  Secondary  syphilis  presents  all 
manners  of  manifestations.     It  is  not  of  aural  but  rather  of  nervous  origin. 

In  the  tertiary  stage,  syphilis  has  a  predilection  for  attacking  the  intima 
of  the  blood  vessels.  The  spirochetes  lodge  in  the  intima  and  produce 
lymphocytic  cells  which  occlude  the  blood  vessels  with  the  result  that 
3'ou  have  more  or  less  tendency  to  ulceration,  perforation  of  the  septum 
for  example. 

Tertiary  syphilis  attacks  in  two  ways,  either  by  poisoning  the  cerebro- 
spinal system  or  by  occluding  the  blood  vessels  in  which  case  the  attack 
is  apoplectiform  and  accompanied  dizziness  or  deafness. 

My  contention  is  that  we  should  make  an  effort  as  aurists  to  differen- 
tiate between  the  various  pathological  lesions  which  cause  the  manifesta- 
tions in  the  ear  and  we  should  do  it  by  a  thorough  neurological  examination. 
I  have  a  specimen  from  a  woman  who  came  to  me  in  1918.  A  diagnosis  of 
brain  tumor  was  made.  She  went  from  me  to  a  large  hospital  where 
they  found  a  positive  Wassermann,  and  she  was  given  many  salvarsan 
injections.  Last  year  she  returned  with  the  statement  that  she  was  totally 
deaf.  I  believe  it  was  from  the  salvarsan.  I  undertook  to  remove  the 
tumor  and  succeeded  in  removing  the  growth  the  specimen  of  which  you 
see.  She  died  afterwards  and  it  was  found  that  she  had  a  tumor  on  the 
other  side.  I  have  seen  a  number  of  cases  in  which  people  have  gone 
blind  from  brain  tumors,  but  because  they  had  a  positive  Wassermann 
they  were  simply  treated  for  syphilis.  Syphilis  and  tumor  can  occur 
together. 

Another  thing,  these  cases  have  an  increased  intracranial  pressure 
from  the  syphilis  attacking  the  cerebrospinal  system.  A  lumbar  puncture 
is  of  service  in  restoring  the  hearing  in  a  great  many  instances. 

Dr.  George  W.  Mackenzie,  Pliiladelphia,  Pa.:  I  would  like  to  speak 
first  of  the  prevalence  of  syphilis  of  the  temporal  bone.  Early  patholo- 
gists mistook  the  pathology  by  reason  of  the  fact  that  most  of  the  pre- 
parations were  fouled,  besides  there  were  suffocation  hemorrhages  into 
the  labyrinth.  Later  pathologists  including  Asai,  Hofer  and  O.  Mayer 
and  others  found  a  very  definite  pathology  of  the  meninges  and  eighth 
nerve  in  cases  of  neuro  labyrinthitis  occurring  in  secondary  syphilis. 
As  the  essayist  has  said  involvement  of  the  eighth  nerve  in  this  type  of 
case  is  true  neuro-syphilis.  In  other  words,  it  is  syphilis  of  the  nervous 
system  found  in  secondary  syphilis  with  extension  of  the  meningitis 
along  the  course  of  the  eighth  nerve.  During  the  secondary  stage  of 
syphilis  there  occurs  more  or  less  meningo-encephalitis,  which  years 
later  produces  atrophy  of  the  cortex  of  the  brain  as  explained  by 
Obersteincr,  Marae  and  others.  Neuro-labyrinthitis  syphilitica  is  com- 
pared with  neuroretinitis  occurring  in  secondary  syphilis.  Both  con- 
ditions, when  seen  early,  are  equally  amenable  to  treatment.  The  best 
material  for  the  study  of  this  form  of  syphilis  is  that  of  still  born 
syphilitic  babes.  The  frequency  of  neuro-labyrinthitis  syphilitica  is  evi- 
denced by  the  fact  that  none  of  the  pathologists  who  studied  the 
temporal  bones  of  these  babes  have  yet  found  a  case  in  which  meningo- 
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encephalitis  and  eighth  nerve  neuritis  is  absent.  In  some  rare  cases 
where  the  involvemenit  of  the  nerve  extends  to  the  spiral  ganglion  the 
involvement  of  the  labj^rinth  is  relatively  mild.  It  might  be  added  that  in 
children  who  die  just  before  or  shortly  after  birth,  the  pathological 
picture  is  that  of  secondary  syphilis  of  a  very  malignant  type.  This 
type  of  syphilis  is  found  in  children  of  parents  recently  infected.  In 
contradistinction  to  this  we  have  children  born  of  parents  who  have 
been  infected  a  long  time  before.  These  children  begin  to  show  evidence 
of  hereditary  syphilis  five  years  after  birth,  or  later,  in  the  fonnii  of  the 
well  known  Hutchinson  triad.  In  this  class  of  deafness  the  deafness 
maj'  come  on  suddenly  (apoplectiform)  and  is  due  to  pathologic 
changes  in  the  labyrinth  primarily  and  exclusively.  We  find  no  changes 
in  the  nerve.  This  condition  we  may  conveniently  term  labyrinthitis 
syphilitica  tarda  and  is  comparable  with  a  deep  interstitial  keraititis  of 
the  Hutchinson  triad.  We  are  able  to  differentiate  neuro-labyrinthitis 
syphilitica  of  secondary  syphilis  from  labyrinthitis  syphilitica  tarda  of 
the  late  hereditary  form  by  the  galvanic  test.  In  the  first  mentioned  the 
galvanic  reaction  is  negative;  in  the  last  it  is  positive.  We  also  find 
other  involvements  of  the  temporal  bone  from  syphilis  such  as  gumma, 
which  is  more  prone  to  be  unilateral  than  bilateral;  also  primary  or 
genuine  atrophy  of  the  eighth  nerve,  which  is  comparable  with  primary 
optic  atrophy  which  occurs  in  tabes,  which  is  still  another  form  or 
stage   of   syphilis. 

Again,  we  maj^  find  cases  of  multiple  neuritis  superioris  of  the 
Frankl-Hochwart  type,  which  I  suspect  is  of  syphilitic  origin  and  I  have 
found  this  type  of  multiple  neuritis  in  cases  of  late  hereditary  syphilis. 
I  recall  the  first  case  of  the  kind  where  the  patient  had  involvement 
of  the  fifth  seventh  and  eighth  nerve  on  one  side  and  a  very  slight  in- 
volvement of  the  cochlear  branch  of  the  eighth  nerve  on  the  opposite 
side.  A  few  days  after  studying  the  case  most  carefully  I  met  the  sister 
of  the  patient  in  an  eye  clinic  who  was  there  for  treatment  of  inter- 
stitial keratitis.  This  was  a  clew  and  upon  going  back  to  the  car  ward 
I  found  that  her  brother  with  multiple  neuritis,  revealed  characteristic 
deep  opacities  of  the  cornea  that  spoke  for  interstitial  keratitis.  Besides, 
I  found  the  evidence  of  hereditary  syphilis  in  the  conformation  of  his 
teeth.  I  am  not  willing  to  say,  at  this  time,  that  all  cases  of  multiple 
neuritis  of  this  type  are  of  sj^philitic  origin;  however,  my  suspicions  are 
strongly  that  way. 

The  ear  may  be  affected  also  by  syphilis  so  far  as  it  nuay  produce 
circulatory  changes,  especially  in  the  form  of  end-arteritis  which  is 
different  from  ordinary  senile  cardio-vascular  sclerosis.  In  the  case  of 
cnd-arteritis  we  may  have  hemorrhages  on  the  one  hand  or  temporary 
ischaemias  on  the  other,  which  produces  very  definite  symptoms  re- 
ferrable  to  the  hearing  and  vestibular  apparatus.  An  examination  of 
ocular  fundi  may  reveal  findings  that  will  aid  one  very  materiall}^  in 
arriving  at  a  correct  diagnosis  of  the  intra-labyrinthine  condition 
due   to  vascular  changes. 

It  is  very  important  in  the  study  of  practically  all  cases  of  syphilis 
of  the  labyrinth  or  eighth  nerve  to  include  in  the  analysis  of  the'  case 
a  study  of  the  patient  throughout  including  a  consideration  of  diabetes 
and  Brights.  In  anyone  suffering  the  symptoms  suggestive  of  spon- 
taneous hemorrhage  into  the  labyrinth  before  the  age  of  45  we  may 
strongly   suspect   syphilis. 

Dr.  Charles  A.  McDonald,  Providence :  (Closing)  :  I  have  nothing 
more  to  add.  The  first  gentleman  spoke  about  pathology  and  so  did 
the  second.  It  seems  to  me  that  the  pathology  spoken  of  by  Dr.  Eagleton 
was  a  pathology  based  on  anatomy  rather  than  on  investigation.  I 
don't  believe  that  increased  intracranial  pressure  accounts  for  many 
of  the  phenomena. 

In  regard  to  Dr.  Mackenzie  I  will  simply  say  that  in  syphilis  of  the 
eighth  nerve  an  otologist  is  absolutely  essential  not  only  for  giving  us  a 
valuable  and  thorough  examination  but  also  to  help  us  interpret  his 
own   reports. 
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ORBITAL      CELLULITIS,       SECONDARY      TO      ACUTE 
ACCESSORY  SINUSES— REPORT  OF  FIVE  CASES. 

By  C.   C.  JON'ES,  M.   D.,  Cincinnati,  Ohio. 

I  am  reporting  the  following  cases  not  only  because  they  are 
interesting,  but  in  the  hope  that  we  will  have  a  free  discussion  of 
the  treatment.  Cases  in  which  there  was  any  history  of  chronic  sinus 
trouble  are  not  included. 

CASE  REPORTS. 

Case  I.  I  first  saw  the  patient,  Miss  McD — ,  on  Jan.  6,  1921  at  9  A.  M. 
in  consultation  with  Dr.  Shannon.  She  was  a  well  developed  female^  27  years 
of  age  and  gave  the  history  of  always  having  been  in  perfect  health  until  10 
days  before,  when  she  had  a  severe  cold  in  her  head.  For  the  last  week  she 
had  very  severe  headaches  over  the  right  frontal  region  necessitating  large 
doses  of  aspirin  in  order  to  remain  at  work  as  a  bookkeeper.  When  she  awoke 
on  the  morning  of  the  6th  she  felt  better  but  had  a  very  marked  swelling  of  the 
right  eyelid. 

Examination  revealed  a  very  marked  edema  of  the  right  upper  eyelid 
and  a  great  deal  of  tenderness  on  pressure  over  the  right  frontal  sinus.  The 
nasal  mucosa  was  much  congested  but  when  contracted  with  a  weak  cocain 
adrenalin  solution,  thick  yellow  pus  could  be  demonstrated  coming  from  be- 
neath the  right  middle  turbinate  although  the  patient  stated  that  the  nasal 
discharge  for  the  past  few  days  was  very  scant.  The  eye  was  freely  movable 
and  the  fundus  normal.  Temperature  normal.  Hot  applications  for  the  eye 
and  hourly  spraying  of  nasal  mucosa  with  1%  cocaine  in  1/24000  adrenalin 
solution  was  ordered.  At  6  P.  M.  I  saw  the  patient  again,  she  was  feeling 
much  better  and  the  swelling  of  the  eyelid  had  reduced.  I  was  called  to  see 
her  early  on  the  following  morning.  She  had  severe  headache  with  tempera- 
ture of  104  degrees.  I  ordered  her  to  the  hospital  and  had  an  x-ray  which 
showed  a  slight  haziness  of  the  right  frontal  and  the  right  ethmoid  region. 

The  right  middle  turbinate  was  removed  and  the  ethmoids  opened  intra- 
nasally  under  cocaine  anesthesia,  packing  not  being  necessary.  She  reacted 
well  and  the  following  morning  temperature  down  and  patient  feeling  much 
better.  During  the  afternoon  she  developed  a  severe  headache  and  elevation 
of  temperature  to  104°  and  by  6  P.  M.  had  rigidity  of  neck  muscles,  a  slight 
Kernig's  sign  and  other  symptoms  of  meningitis.  I  then  did  a  very  radical 
frontal  sinus  operation  on  the  right  side  and  found  a  very  large  cavity  filled 
with  blood  clot  and  streaked  with  pus.     A  spinal  puncture  was  made  and  sev- 
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eral  c.  c.  of  turbid  fluid  were  removed  under  pressure  and  the  bacterial  ex- 
amination revealed  a  diplococcic  infection.  The  sinus  wound  was  left  open 
and  patient  returned  to  room  but  continued  to  grow  worse  with  all  the  symp- 
toms of  cerebrospinal  meningitis.     Jan.  8th,  patient  died. 

Case  2.  Mr.  E.  B.  was  seen  by  me  Feb.  2,  1921.  Gave  history  of  having 
had  severe  pains  in  his  back  and  head  eight  days  previously  that  lasted  3  days 
and  was  then  followed  by  a  severe  sore  throat;  For  the  last  two  days  he  had 
suffered  severe  pain  over  his  right  eye  and  had  been  blowing  pus  from  the 
right  nostril.  He  was  a  well  developed  white  male,  age  31.  Tonsils  removed 
6  years  ago.  The  right  eye  closed  by  an  edema  of  the  upper  lid  and  a  small 
amount  of  pus  could  be  seen  coming  from  beneath  the  right  middle  turbinate. 
Severe  follicular  pharyngitis.  Temperature  101°,  pulse  104.  Heart  and  lungs 
negative. 

The  right  middle  turbinate  was  fractured  toward  the  septum.  Patient 
given  a  spray  of  1/7000  adrenalin  solution  to  use  hourly  and  a  phenacitine 
;ispirin  mixture  for  pain  and  temperature.  He  was  advised  to  enter  the  hospital 
but  refused. 

Feb.  3rd.  Swelling  of  eye  had  receded  somewhat  and  there  was  a  pro- 
fuse purulent  discharge  from  beneath  the  right  middle  turbinate.  Feb.  4th, 
patient  entered  Bethesda  Hospital.  X-ray  report  was  slight  shadow  in  the 
right  frontal  region,  otherwise  negative.  Urinalysis — trace  of  albumin,  few 
blood  and  pus  cells.  Temperature  101°.  Swelling  of  eyelid  and  orbital  tissue 
almost  entirely  gone.  Headache  better  and  the  pharyngitis  much  improved. 
Feb.  5th.  Severe  pain  in  and  a  great  deal  of  swelling  of  the  right  shoulder 
and  right  knee.  Temperature  102°.  Eye  and  nasal  condition  almost  normal. 
Feb.  10th.  Swelling  of  right  ankle.  Typical  septic  temperature  ranging  from 
100°  to  103°.  Feb  16th.  Patient  very  restless  and  complains  of  very  severe 
headache.  Delirious  at  times.  Slight  Kernig's  sign.  Spinal  puncture  gave  a 
turbid  fluid  under  greatly  increased  pressure.  Large  numbers  of  streptococci 
found  in  the  smear.     Feb.  17th.     Patient  died.     Autopsy  refused. 

Case  3.  P.  Q —  a  well  developed  white  boy  age  12  was  referred  to  me 
on  July  19,  1919  by  Dr.  Wm.  Shannon.  The  history  was  that  he  had  a  severe 
cold  for  one  week  with  headache  over  right  eye.  24  hours  before  his  right  eje 
began  to  swell.  His  tonsils  and  adenoids  had  been  removed  3  years  before 
and  he  had  never  had  any  sinus  trouble. 

The  upper  and  lower  lids  of  the  right  eye  were  swollen,  the  bulbar  con- 
junctivi  was  swollen,  the  eye  ball  was  displaced  laterally  rotated  slightly  out- 
ward and  fixed.  Septum  normal,  and  after  shrinking  the  nasal  mucous  mem- 
brane pus  could  be  seen  coming  from  beneath  the  right  middle  turbinate.  Pa- 
tient removed  to  Christ  Hospital  and  Dr.  Clarence  King  called  in  consulta- 
tion because  of  the  eye  complication.  He  reported  normal  vision  and  nor- 
mal fundus.  X-ray  showed  a  distinct  clouding  of  the  right  antrum  and  the 
right  ethmoids.    Temperature  102°,  pulse  110  and  respiration  18. 

Diagnosis — Acute  purulent  infection  of  the  right  antrum  and  right  eth- 
moids with  rupture  into  the  orbit  and  resulting  orbital  cellulitis.  Operation 
under  ether  anesthesia.  Large .  opening  made  into  right  antrum  beneath  the 
inferior  turbinate.  Middle  turbinate  on  right  side  removed  and  the  ethmoid 
cells  opened.  The  cells  were  filled  with  granulations  and  pus.  Dr.  King  made 
a  small  incision  at  the  lower  inner  angle  of  the  orbit  and  evacuated  about  two 
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drams  of  pus.     Nose  was  not  packed.     Patient  returned  to  his  room  and  nose 
sprayed  evey  two  hours  with  J4%  cocaine  in  1  to  7000  adrenalin  solution. 

July  20th.  Temp.  100,  pulse  94  and  respiration  18.  Free  drainage  from 
the  nose  and  incision  in  the  orbit.  The  swelling  and  edema  of  the  lids  was 
reduced  and  there  was  some  motion  of  the  eye  ball.  Recovery  was  uninter- 
rupted, the  temperature  was  normal  in  a  few  days.  In  three  weeks  the  patient 
was  entirely  well. 

Ca.s-c  7.  H.  G.  a  well  grown  male  age  13  was  seen  April  1,  1922.  Ton- 
sils and  adenoids  removed  several  years  previously.  Had  the  ordinary  diseases 
of  childhood.  Chief  complaint  was  very  sore  throat.  Temperature  102°. 
Upon  examination  found  a  very  severe  pharyngitis.  Nose,  ears,  lungs  and 
heart  normal. 

April  3rd.  Patient's  pharyngitis  much  improved  but  complained  of  severe 
pain  over  the  left  frontal  sinus  and  there  was  very  marked  tenderness  on  press- 
ure. Slight  purulent  discharge  from  both  nares  and  after  shrinking  the  nasal 
mucous  membrane  pus  could  be  seen  coming  from  beneath  the  left  middle 
turbinate.  There  was  a  deviation  of  the  septum  to  the  left,  low  down.  Mid- 
dle turbinate  fractured  toward  the  septum  and  a  y^Vc  cocaine  solution  in  1/7000 
adrenalin  solution  ordered  sprayed  in  nose  hourly. 

April  4th.  Pain  in  left  frontal  region  increased  and  left  eye  closed  by 
swelling  and  edema  of  the  upper  lid.  Eye  not  freely  movable  toward  the  right. 
Temperature  102°.  Consultation  with  Dr.  Clarence  King  who  pronounced  the 
fundus  normal  but  slight  interference  with  the  internal  rectus  muscle.  Left 
middle  turbinate  removed  and  the  ethmoids  exenterated  under  cocaine  anes- 
thesia. Operation  performed  at  home  where  we  had  all  conveniences  except 
X-ray.  Urinalysis  trace  of  albumin,  specific  gravity  1020.  No  casts.  Nose 
was  sprayed  hourly  with  cocaine  adrenalin  solution  and  irrigated  with  a  hot 
normal  saline  solution. 

April  7th.  Headache  much  improved,  temperature  99°  to  100°  and  swelling 
around  the  eye  decreased.  The  improvement  was  uninterrupted  and  within 
a  week  the  temperature  was  normal  and  the  edema  had  entirely  disappeared 
from  around  the  eye.  Within  two  weeks  the  nasal  discharge  had  entirely 
stopped  and  the  patient  has  not  had  any  trouble  since. 

Case  5.  Mrs.  T.  N.  was  seen  by  me  in  consultation  with  Dr.  Hyndman 
on  April  4,  1920.  Six  weeks  previous  she  had  had  measles  followed  by  influ- 
enza. Three  weeks  before  I  saw  her  she  had  a  severe  pain  in  the  right  ear 
for  two  days  followed  by  a  profuse  purulent  discharge  that  continued  to  the 
time  I  saw  her.  Two  weeks  before  she  had  very  severe  pain  in  the  region  of 
the  right  frontal  sinus,  and  left  eye  that  lasted  for  4  days  and  was  followed 
by  swelling  of  the  upper  left  eyelid  and  relief  of  pain. 

Patient  a  well  developed  white  female  age  40.  Profuse  purulent  discharge 
from  the  right  ear  and  a  large  subperiostial  abscess  over  the  right  mastoid 
region.  The  left  eyelid  was  swollen,  tense  and  fluctuated^  the  eye  was  entirely 
closed.  Pus  could  be  seen  coming  from  beneath  the  left  middle  turbinate. 
Patient  was  ordered  to  hospital  at  once.  Heart,  lungs  and  urine  normal. 
X-ray,  clouding  of  the  right  mastoid  region  with  loss  of  the  cell  outline. 
Clouding  of  the  left  frontal  and  left  ethmoid  region.  Diagnosis —  Acute 
right  mastoiditis.  Acute  left  frontal  and  left  ethmoid  sinusitis  with  rupture 
into  the  orbital  tissue. 
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April  5th.  Simple  mastoid  operation  on  right  side.  Swelling  of  the 
left  eyelid  incised  and  a  large  quantity  of  pus  evacuated.  A  probe  could  readily 
be  passed  to  the  upper  wall  of  the  orbit  evidently  leading  to  the  frontal  sinus. 

April  7th.  Swelling  of  the  orbital  tissues  had  greatly  improved.  A  well 
defined  indurated  mass  could  be  felt  at  the  upper,  inner  angle  of  the  orbit, 
evidently  communicating  with  the  frontal  sinus.  The  fistula  drained  for  two 
weeks  and  the  patient  made  an  uninterrupted  recovery.  Pus  from  the  mastoid 
and  the  orbit  gave  a  pure  culture  of  streptococci. 

Resume:  Case  1.  Had  a  very  virulent  infection  probably 
with  a  latent  meningitis  even  before  the  patient  presented  herself 
for  treatment.  An  early  radical  operation  might  have  changed  the 
result. 

Case  2.  Was  a  streptococcic  septicemia  secondary  to  the  folli- 
cular pharyngitis,  the  sinus  and  orbital  conditions  being  only  one  of 
the  complications.  Probably  no  treatment,  medical  or  surgical  would 
have  changed  the  result. 

Cases  3,  4,  5,  Yielded  very  readily  to  conservative  nasal  sur- 
gery and  have  remained  well. 

Conclusions. 

It  is  impossible  to  lay  down  any  hard  and  fast  rules  as  every 
case  is  a  study  unto  itself. 

My  early  training  and  always  my  first  impulse  is  to  deal  radi- 
cally with  such  cases.  But  the  more  such  cases  it  is  my  privilege  to 
study  the  more  thoroughly  I  am  convinced  that  as  a  rule  conservative 
treatment  is  indicated. 


A  SURVEY  OF  THE  HAY  FEVER  QUESTION.  A  CRITICAL 
REVIEW  OF  THE  SITUATION  RELATIVE  TO  THE 
ETIOLOGY  AND  TREATMENT. 

By   OTTO    J.    STEIN,    M.    D.,    Chicago,    Illinois. 

In  order  to  discuss  certain  phases  of  the  hay  fever  question  it 
will  be  necessary  to  make  at  least  a  cursory  survey  of  the  subject  in 
general,  including,  with  the  seasonal  pollen  disease,  several  of  the 
vasomotor  types  of  rhinitis. 

The  name  "hay  fever"  has  frequently  been  applied  to  most  any 
form  of  vasomotor  disturbance  of  the  nose,  although  improperly  so. 
The  term  itself  does  not  correctly  express  the  full  meaning  of  the  dis- 
order. The  acceptance  of  pollen  causation  should  firmly  establish  its 
nomenclature  and  the  name  pollen  disease  or  perhaps  pollinosis  as 
suggested  by  Todd  slioukl  preferably  be  used,  although  Walker  still 
speaks  of  a  "perennial  hay  fever  due  to  animal  emanations  and 
foods."  (Jour.  A.  M.  A.  September  18.  1920,  and  Annals  of  O.  R.  L. 
September,  1922.) 

In  the  past  hundred  years  many  theories  have  been  advanced 
as  to  the  cause  and  as  many  different  names  have  been  used.  Bes- 
chorner  in  1886  found  in  the  literature  fifty  or  more  names  for  the 
disorder.  This  was  because  the  nasal  symptoms  of  pollen  disease  are 
the  same  as  those  of  a  multiplicity  of  other  causes.  Many  of  the 
theories  that  were  then  advanced  are  inapplicable  to  the  present  con- 
ception of  this  disorder.  Some  of  them  are  true  pollen  disease  of 
seasonal  character  and  respond  to  the  cutaneous  test,  while  others 
are  a  type  of  hyperesthetic  rhinitis  of  diverse  etiology,  sometimes 
being  mechanical,  bacterial,  or  of  fish,  fowl,  or  animal  origin.  A 
logical  nomenclature  would  be  pollen  disease  due  to'  pollen  causation 
and  hyperesthetic  rhinitis,  a  vasomotor  nasal  disturbance  of  mani- 
fold etiology. 

From  the  time  Bostock  gave  the  first  concise  description  of  the 
disorder  in  1819  under  the  name  catarrhus  astivus  down  to  Dunbar's 
publications  in  1902  and  1903,  many  theories  prevailed  as  to  the 
cause.  These  various  causes  were  supposed  to  afifect  the  nose,  first, 
from  without,  as  from  solar  heat  rays,  light  rays,  fine  dust,  odors, 
essential  oils,  chemical  fumes  and  animal  substance.  Second,  from 
within  the  nose,  as  synechia,  rhinolith,  septal  ridge  and  septal  ridge 


334  OTTO  J.  STEIX. 

and  spur,  hyperesthetic  areas  and  polyps.  This  view  was  sponsored 
by  Daly  in  1881  and  enthusiastically  supported  by  Roe,  Sajous,  Hack, 
Hertzog,  Bosworth  and  others.  Third,  from  a  perverted  state  of 
the  body  fluids,  chiefly  an  excess  of  uric  acid  in  the  blood  creating 
a  condition  called  uricemia.  The  champions  of  this  theory  were 
Moilliere,  (1884),  Leflaine  (1887),  Cheatham,  (1890),  Leseur, 
(1895),  Haig  and  Bishop  in  1894. 

The  theory  of  neurosis  and  psychic  disorder  was  stoutly  sup- 
ported by  John  C.  Mackenzie  and  followers  in  1884.  Some  went  so 
far  as  to  class  them  ironically  either  as  "neurotic,  erotic,  tommyrotic." 
After  this  came  the  theory  of  infection  from  Helmholz,  Heymann, 
and  Sticker.  In  1900  Holbrook  Curtis  enthusiastically  sponsored  a 
preparation  made  from  common  rag  weed  under  the  name  of  liquor 
ambrosia,  while  Ingals  experimented  with  a  liquid  made  from  rag 
weed  and  golden  rod. 

For  a  time  interest  in  the  subject  lagged,  then  suddenly  Dun- 
bar created  local  interest  by  the  presentation  of  his  extensive  investi- 
gations wherein  an  albuminous  principle  obtained  from  pollen  of 
certain  cereals  and  grasses  was  isolated  and  to  which  was  ascribed 
toxic  action.  At  first  only  passive  concern  was  aroused,  even  though 
Elliotson  in  1831,  Majendie  in  1839,  Abbott-Smith  in  1865  and 
Blackley  in  1872  had  presented  ideas  somewhat  similar.  They 
ascribed  the  irritation  of  the  pollen  to  a  mechanical  action  of  its 
spines  and  prickles  and  not  to  a  protein  of  a  toxalbuminous  nat- 
ure as  Dunbar  did.  This  toxic  principle  extracted  from  wheat  and 
rye  and  later  golden  rod  was  injected  into  young  horses,  after  try- 
ing goats  and  rabbits,  and  he  obtained  a  serum  of  antitoxic  action. 
Owing  to  its  unstable  nature  it  was  mixed  with  inert  powder  and 
sold  under  the  name  of  pollantin.  MacCoy  referred  to  this  as  the 
first  instance  of  the  production  of  antitoxic  serum  where  the  animal 
and  vegetable  product  have  been  crossed.  He  obtained  complete 
and  prompt  relief  in  fifteen  cases.  Somers  made  a  serum  from 
animals  inoculated  with  golden  rod  pollen  and  reported  prompt  and 
positive  amelioration  of  symptoms  in  a  majority  of  ten  cases  with  a 
smaller  number  of  complete  disappearance.  Mohr,  Joachim,  Loeb, 
Stein,  Semon,  Curtis  and  many  others,  used  it  with  varying  results, 
in  the  main  successful  as  to  the  amelioration  of  symptoms  and  a 
shortened  time.  Its  disuse  was  occasioned  partly  because  of  the 
necessity  for  a  special  serum  from  each  pollen  cause.  After  Dunbar 
awakened  interest  in  the  theory  of  toxicity  from  plant  pollens  and 
also  in  his  passive  immunity  with  serums  attention  was  directed  to 
other  proteins,  such  as  animal  hair  and  skin,  feathers  of  birds  and 
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the  proteins  from  foods  and  bacteria.  Clark  and  Meyer  in  a  recent 
raticle  report  a  unique  case  of  susceptibility  to  silk  from  the  glue 
used  in  its  manufacture.  The  result  of  these  numerous  observations 
brought  forth  a  long  list  of  new  causes  added  to  the  list  of  known 
vegetable  like  pollens,  so  that  the  determination  of  the  particular 
offending  protein  often  assumes  the  proportion  of  a  huge  task.  In 
order  to  learn  the  nature  of  an  individual's  susceptibility,  a  skin  test 
may  be  made,  using  such  proteins  as  may  suggest  themselves  from  a 
careful  history  of  a  given  case.  A  certain  amount  of  skill  is  nec- 
essary in  its  performance.  At  least  care  in  its  performance  and 
caution  in  its  interpretation  is  demanded.  Skin  tests  may  be  mis- 
leading and  not  infrequently  reveal  multiple  causes.  The  younger  the 
age,  the  more  sensitive  the  test.  Where  the  cause,  for  instance,  is 
found  to  be  a  food,  or  a  toilet  article  or  wearing  apparel  its  elimina- 
tion may  suffice  in  bringing  relief.  A  change  in  geographic  locality 
may  remove  the  offending  pollen.  These  are  simple  instances  of 
simplified  treatment.  After  having  determined  the  offending  protein 
by  allergic  reaction  or  otherwise  the  next  natural  step  was  to  prepare 
a  vaccine  that  would  desensitize  the  individual.  As  has  been  the 
case  in  the  past  with  other  forms  of  treatment,  much  enthusiasm 
has  been  aroused.  Many  able  and  conscientious  workers  have  con- 
tributed to  the  large  volume  of  literature  on  the  subject,  and  distinct 
progress  is  noted  of  late  in  improved  technic.  Conspicuous  in  this 
field  of  endeavor  are  the  names  of  Xoon  and  Freeman,  who  were 
pioneers  in  demonstrating  active  immunity,  Vaughan,  Abderhalden. 
Clowes,  Koessler,  Gottlieb,  Coco,  George  Mackenzie  and  Walker. 
Without  particularizing  their  writings  summed  up  indicate  that  in 
applying  treatment  for  active  immiunization,  particular  attention 
should  be  given  to  the  following  points:  1.  A  careful  study  of 
each  case  to  ascertain  its  specific  protein  or  proteins.  2.  All  contrib- 
uting causes,  constitutional  or  local,  must  be  corrected.  3.  The 
proper  j^reparation  and  preservation  of  the  vaccine.  4.  The  time 
of  commencing  treatment.  This  must  be  early  enough  to  permit  the 
development  of  a  gradual  immunity,  about  three  months  prior  to 
the  expected  attack.  5.  The  time  to  stop  treatment.  Even  though 
preseasonal  treatment  has  been  taken,  severe  anaphylactic  shock  may 
result  from  a  sudden  exhibition  of  quantities  of  protein,  such  as  may 
occur  at  the  height  of  the  flowering  season.  Garnet  (Jour.  A.  M.  A. 
September,  1920)  anticipates  this  by  applying  adrenalin  to  the  nose 
at  this  time.  In  the  ca?e  of  food  proteins  it  may  also  be  necessary  to 
withdraw  the  faulty  food.  6.  Exact  dosage,  commencing  with  mini- 
mum strength  and  amount  and  very  gradually  increasing.     Accord- 
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ing  to  Walker  (Annals  O.  R.  L.  September,  1922)  o.  1  or  o.  2  c.c. 
of  that  strength  solution  should  first  be  used  which  just  failed  to  give 
any  skin  reaction.  7.  Interval  between  treatment-  Usually  five  to 
seven  days. 

Failure  to  observe  these  general  rules  through  ignorance  or  care- 
lessness may  result  in  serious,  if  not  fatal,  consequences.  Bessau 
says  "active  immunization  against  hay  fever  is  not  entirely  free  from 
harm  and  must  be  practiced  with  greater  caution."  He  reports  a 
case  of  a  female,  20  years  old  who  after  a  seventh  vaccination  in 
fifteen  minutes  complained  of  a  feeling  of  contraction  within  the 
nose,  face  and  throat ;  sneezing,  vertigo,  great  weakness,  and  pros- 
tration. Cyanosis,  edema,  particularly  of  the  nose  and  ears,  dyspnea, 
mucus  in  the  air  passages,  weak  compressible  pulse,  cold  hands,  after 
two  hours  urticarial  rash,  towards  evening  many  symptoms  still  pres- 
ent. During  the  night  very  restless,  mouth  breathing  and  an  attack 
of  sneezing  after  midnight,  twenty  odd  times  with  lacrimation,  itch- 
ing and  so  forth,  typical  hay  fever  symptoms  which  disappeared 
in  half  an  hour.  During  the  following  day  some  of  the  symptoms 
still  persisted.  Dunbar,  Walters,  and  others  have  recorded  similar 
experiences  with  pollen  poisoning.  Ersner  raises  the  question 
whether  hay  fever  and  asthma  are  due  to  a  deficient  protective  sub- 
stance in  the  body  or  the  result  of  overstimulation  with  toxins.  He 
believes  overstimulation  is  the  answer,  and  to  administer  pollen  dur- 
ing the  acute  stage  of  hay  fever  is  adding  a  torch  to  the  fire  already 
burning.  Patients  thus  treated  become  worse,  and  no  pollen  treat- 
ment, therefore,  should  be  given  at  this  time.  He  tries  to  develop 
an  immunity  by  beginning  his  injections  at  least  three  months  before 
the  time  of  the  attack,  and  then  starts  the  injection  of  stock  vaccine 
against  the  rhinitis  that  accompanies  the  hay  fever.  Most  of  the 
authorities  (Gottlieb,  Shepegrdl,  Self  ridge,  and  Walker)  insist  on 
the  individual  pollen  treatment  determined  by  previous  skin  tests. 
Others  still  use  mixed  pollens.  If  of  the  same  biological  type  this 
would  seem  permissible,  although  evidence  has  shown  otherwise  at 
times.  To  carry  out  a  consistent  pollen  treatment,  recognition  must 
be  given  to  those  pollens  present  in  a  given  geographical  area  even 
if  immunity  is  obtained  from  related  botanical  groups.  (Goodale). 
No  immunity  results  from  unrelated  group,  (Plows).  Hence,  the 
treatment  of  the  east  is  not  necessarily  the  remedy  for  the  west,  and 
this  is  also  true  of  the  north  and  the  south,  Europe  and  America. 

There  is  an  economic  side  to  this  question  that  is  never  com- 
mented on  by  the  physician,  but  very  much  so  by  the  patient,  namely, 
the  cost  of  the  treatment  in  time  consumed  and  services  rendered. 
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The  pathology  of  bacterial  disease  causing  hyperesthetic  nasal 
symptoms  is  generally  understood  and  accepted.  The  pathogenicity 
of  pollen  disease  is  less  understood.  In  fact,  it  seems  to  be  the  weak- 
est link  in  the  chain.  There  must  be  an  altered  state  of  the  chemistry 
of  the  body  fluid  which  creates  the  individual's  susceptibility.  That 
here  lies  the  fundamental  cause  of  the  disorder  only  a  heretic  can 
deny  and  much  hope  is  placed  in  the  investigations  that  physiologic 
chemistry  must  soon  reveal.  Majendie  (1839)  and  later  Wolff-Eis- 
ner suggested  a  protein  sensitization  by  parenteral  digestion  as  the 
underlying  cause  of  the  reaction.  Koessler  (Jour,  of  Infectious  Dis- 
eases, 1914)  emphasizes  this  when  he  says  "the  proteolytic  enzyme 
of  the  nasal  secretions  splits  the  foreign  pollen  gradually  into  harm- 
less proteoses  and  aminoacids,"  and  the  small  amount  of  contained 
toxin  is  so  slowly  and  in  such  minute  amounts  absorbed  as  to  be 
negligible  in  effect.  A  sudden  and  large  amount  of  toxin  resorption 
injures  the  epithelial  cells  of  the  mucosa  and  the  capillary  endothe- 
lial cells  of  the  mucosa  and  the  capillary  endothelial  cells,  so  as  to 
permit  easy  permeability  of  the  proteins.  There  also  results  a  local 
tissue  sensitization  through  the  production  of  proteolytic  ferment 
which  later  becomes  generalized  throughout  the  body. 

Inseparable  from  this  thought  is  that  of  the  relationship  of  inter- 
nal secretions.  It  is  understood  that  not  only  the  endocrine  glands 
but  most  every  tissue  of  the  body  contributes  an  internal  secretion. 
Accurate  knowledge  as  to  whether  these  harmones  influence  the 
tissues  of  the  body  so  as  to  be  a  determining  factor  in  the  creation 
of  a  state  of  susceptibility,  will  be  awaited  with  interest.  Until  such 
proof  is  presented  reliance  for  the  present  must  rest  upon  consider- 
able clinical  observation.  Many  writers  have  directed  attention  to 
such  relationship,  notably  John  Mackenzie.  Solis  Cohen,  Bates,  Pot- 
tenger,  I.  Chandler  Walker.  Sajous,  Zubelin,  and  Grant  Selfridge. 
The  beneficial  results  obtained  from  the  employment  of  thyroid  and 
pituitary  extract,  particularly  in  children  is  worthy  of  attention;  also 
the  universal  use  of  adrenalin  in  asthma  and  vasomotor  rhinitis,  sug- 
gesting a  gland  dyscrasia.  If  sensitization'  to  a  given  protein  cannot 
be  demonstrated,  the  treatment  by  gland  extract  often  brings  about 
the  desired  relief. 

Looking  at  the  subject  as  a  nasal  reflex  there  is  sufficient  ana- 
tomical and  physiological  information  to  account  for  the  various 
vasomotor  symptoms.  The  immense  area  of  peripheral  exposure 
offered  by  the  membranes  of  the  respiratory  passages  and  conjunc- 
tival surface  favors  a  degree  of  irritation  and  absorption  present  in 
no  other  part  of  the  body.     These  membranes  are  suppHed  with  a 
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nerve  mechanism  of  such  complexity  that  the  various  impressions 
can  be  carried  to  all  parts  of  the  body.  The  nerve  fibers  that  emerge 
from  the  sphenomaxillary  fossa  and  that  are  distributed  to  the  nasal 
and  accessory  nasal  membranes  contain  sensory,  secretomotor,  vaso- 
dilator, and  vasoconstrictor  fibers.  Brubaker  (Jour.  A.  M.  A. 
August  23,  1919)  states  that  the  efifects  of  a  local  disturbance  of 
the  nose  may  by  afferent  pathways  so  enormously  stimulate  the  asso- 
ciated central  cells  as  to  allow  an  overflow  of  impulse  into  neighbor- 
ing vasodilator,  secretomotor  and  visceromotor  centers  in  the  medulla 
and  cord  as  to  cause  respiratory,  cutaneous,  circulatory  and  visceral 
symptoms.  Sluder  (Jour.  A.  M.  A.  August  23,  1919)  quoting  Lang- 
ley  accounts  for  the  nasal  reflex  origin  of  asthma  by  the  impulses 
from  the  nose,  passing  from  the  nasal  ganglion  to  the  vidian,  carotid 
plexus  and  lower  cervical  ganglion  and  thence  by  the  way  of  the 
thoracic  nerves  to  the  lung.  The  work  of  Bios,  Yonge,  May,  Gor- 
don and  my  own  was  principally  based  on  the  previous  knowledge 
that  experimental  stimulation  of  Meckel's  ganglion  or  the  periphe- 
ral cut  end  of  the  great  petrosal  caused  hyperemia  of  the  nasal  mem- 
brane with  dilation  of  vessels  and  great  increase  of  secretion.  Upon 
this  information  has  been  built  a  theory  of  inhibition,  which  put  into 
practice  brought  about  a  cessation  of  the  reflex  phenomena.  In  this 
is  found  a  satisfactory  explanation  of  the  benefical  results  obtained 
in  these  cases  from  the  injection  of  alcohol  into  the  nerve  supply 
areas  of  the  nose.  If  the  nerves  are  properly  blocked  at  the  various 
exits  in  the  nose,  there  will  result  an  inhibition  of  the  various  sensory- 
sympathetic  symptoms  with  a  corresponding  cessation  of  the  disorder. 
The  modus  operandi  of  this  form  of  treatment  I  have  presented  at 
various  times  and  lack  of  time  will  prevent  entering  further  into  this 
part  of  the  subject  now. 

Now  as  to  the  results  obtained  by  the  various  methods.  There 
is  no  accurate  way  of  obtaining  reliable  information.  The  best  that 
can  be  done  is  to  rely  upon  the  statement  of  the  patient.  This  may 
be  correct  and  it  may  be  incorrect.  From  the  use  of  pollen  vaccine 
treatment,  from  preparations  furnished  by  commercial  houses,  the 
information  furnished  on  actual  results  cannot  be  reliable,  because 
these  reports  come  from  all  over  the  country  from  many  physicians 
and  used  under  varying  conditions.  In  many  instances  the  cases  have 
not  been  carefully  selected  nor  properly  studied  or  followed  up  and 
accurate  results  in  some  are  not  known.  The  observations  of  Walker 
(Annals  O.  R.  L.  No.  3,  1922)  in  the  preseasonal  treatment  of  115 
grass  cases  show  about  50  per  cent,  free  or  practically  free  from 
symptoms  and  of  420  rag  weed  pollen  cases  about  40  per  cent,  free  or 
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practically  free.  The  results  obtained  from  treatment  during  the- attack 
were  not  as  good.  Thirty-two  percent  practically  free  in  the  grass 
cases,  and  14  per  cent,  free  or  practically  free  in  the  ragweed  cases. 
This  represents  an  average  result  obtained  by  many  others.  Bes- 
redka  and  G.  M.  Mackenzie  have  shown  the  value  of  local  desensi- 
tization  by  the  application  of  the  antigen  to  the  nasal  and  respiratory- 
membranes.  Parks  favors  rag  weed  pollen  for  tliis  purpose. 
Caulfield  combines  the  subcutaneous  with  the  local  ap])lication. 

The  bacterial  vaccines,  especially  when  used  in  conjunction  with 
methods  tending  to  eradicate  foci  of  infection,  offer  many  instances 
of  cures.  Even  removal  of  the  infectious  process  without  the  added 
vaccine  has  brouglil  the  relief  sought  for.  The  works  of  Schadle, 
Fink  and  Helmholz  have  proven  this. 

The  serum  treatment  of  Dunbar  and  his  followers  in  this  coun- 
try. fSomers.  Cohen.  Joacquin,  Loeb.  Stein)  have  shown  beneficial 
results  that  compare  favorably  in  many  instances  with  those  of  the 
vaccine  treatment  of  today.  Mention  might  be  made  also  of  the  re- 
sults obtained  by  Henske  with  the  use  of  autogenous  defibrinated 
blood.  He  obtained  permanent  relief  in  56  per  cent,  and  temporary 
relief  in  25  per  cent,  of  16  cases  of  bronchial  asthma  and  hay  fever. 

With  the  alcohol  treatment  injected  locally  in  the  nose  just 
prior  to  the  expected  attack  the  beneficial  results  in  100  cases  show 
80  percent  free  or  almost  free  from  symptoms.  This  percentage  can 
be  improved  by  more  careful  selection  of  cases  and  a  more  accurate 
technic  than  is  always  used.  It  has  the  advantage  of  requiring  only 
one  or  two  treatments,  and  therefore  as  an  economic  factor,  it  has 
every  advantage. 

COXCLUSIOXS. 

Notable  progress  has  been  made  in  the  pathogenesis  of  this  dis- 
order. 

From  the  evidence  at  hand  the  opinion  prevails  that  the  disorder 
is  one  of  sensitization. 

That  the  antecedent  cause  of  this  state  of  sensitization  is  yet 
not  fully  understood  but  probably  there  is  a  particular  altered  state 
of  the  fluids  of  the  body.  Whether  this  is  a  chemical  change  in  the 
elements  or  simply  a  disproportion  of  substances  or  an  excess  or  lack 
of  some  endocrine  secretion,  the  future  of  physiological  chemistry 
must  determine. 

That  hay  fever  symptoms  may  be  due  to  an  anaphylactic  reaction 
or  a  reflex  action. 
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That  many  different  external  causes,  acting  as  the  local  exciting 
irritant  exist,  aiid  in  the  sensitive  create  symptoms  of  hyperesthetic 
rhinitis.  Without  both  factors  actively  being  present  at  the  same 
time  no  symptoms  can  result. 

The  use  of  specific  pollen  solution  when  properly  selected,  pre- 
pared and  administered  will  materially  relieve  a  small  number  of 
hay  fever  patients.  Immunity  when  obtained  is  usually  temporary, 
and  when  so,  treatment  must  be  repeated  as  often  as  is  required. 
The  unskilled  administration,  as  well  as  the  employment  of  improp- 
erly prepared  or  unstable  serological  products  may  contribute  to 
the  sensitization  of  an  individual.  Even  in  the  hands  of  the  skilled, 
alarming  and  serious  results  have  followed  the  use  of  vaccines.  The 
percentage  of  cures  obtained  from  the  employment  of  pollen  vaccines 
is  not  greater  than  results  obtained  by  other  methods. 

That  the  results  obtained  from  nerve  blocking  method  with 
alcohol  gives  the  greatest  percentage  of  freedom  of  symptoms.  That 
this  method  of  treatment  can  be  given  at  a  much  less  expense  of  time 
and  money  to  the  patient.  That  the  possibility  of  unfavorable  re- 
sults is  minimum. 
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AN  OBSERVATION  ON  AN  ANEURYSM  OF  THE  JUGULAR 
BULB. 

By   R.    Bishop   Canfield,    M.    D.,    Ann   Arbor,    Mich. 

This  observation  is  based  upon  the  examination  of  the 
following  patient : 

Albert  F.,  Age  42  was  brought  to  the  Clinic  chiefly  because  of  a  hemor- 
rhage from  the  left  ear,  but  secondarily  because  of  a  severe  neuralgia  from 
which  he  has  been  suffering  for  as  long  as  he  can  remember.  This  neuralgia 
began  in  early  childhood  and  had  been  of  increasing  severity  throughout  his 
youth  and  early  manhood.  The  pain  had  been  located  over  the  left  side  of 
his  head  and  often  radiated  into  the  shoulder.  It  was  often  localized  around 
the  left  eye,  left  ear  and  cheek.  At  various  times  he  had  sought  medical  relief 
and  had  undergone  much  treatment.  Three  weeks  ago  he  came  under  observa- 
tion during  an  attack  of  severe  pain  in  and  about  the  left  ear.  He  consulted 
his  physician  whose  examination  of  the  ear  revealed  bulging  and  redness  in 
the  posterior  inferior  quadrant  of  the  left  tympanic  membrane.  The  physician 
believed  that  he  had  an  acute  otitis  media  and  did  a  paracentesis  in  the  posterior 
inferior  quadrant.  This  paracentesis  was  followed  by  a  very  profuse  venous 
hemorrhage  which  was  checked  with  difficulty  by  packing  the  external  canal. 
This  packing  was  allowed  to  remain  a  week  before  its  first  removal.  On  two 
other  occasions,  a  week  apart,  the  packing  was  removed  ;each  removal  was 
followed  by  the  same  profuse  hemorrhage.  During  this  time  the  patient 
received  injections  of  foreign  serum.  Forty-eight  hours  before  coming  imder 
observation  patient  experienced  a  chill  with  a  temperature  of  101°,  As  a 
result  of  the  packing  the  ear  had  become  intensely  painful. 

Upon  entrance  into  the  Hospital  the  patient  presented  the  appearance  of 
a  fairly  well  nourished  man  with  a  moderate  secondary  anemia.  He  was 
wearing  a  pressure  bandage  over  the  left  side  of  hist  head.  The  nose  and 
throat  were  negative;  the  motion  of  the  lower  jaw  was  limited;  the  right  ear 
was  negative;  the  left  ear  could  not  be  examined  because  of  the  pressure  band- 
age and  there  was  a  suggestive  weakness  in  the  muscles  of  the  left  side  of  the 
mouth.     The   patient   could   not   whistle. 

Upon  removal  of  the  dressings  a  large  plug  of  gauze  was  found  in  the 
external  meatus.  The  plug  was  saturated  with  blood.  Removal  of  the  plug 
revealed  a  thick  mass  in  the  location  of  the  tympanic  membrane.  Through 
and  around  this  mass  there  appeared  a  steady  flow  of  venous  blood.  Manipu- 
lation was  followed  by  a  tremendous  hemorrhage.  The  external  auditory  canal 
was  immediately  packed  and  hemorrhage  controlled.  Following  this  dressing 
the  fundus  oculi  was  examined  and  was  found  negative.  The  Wasserman  was 
also  negative. 

Six  days  later  the  ear  was  again  dressed.  During  the  interval  there  had  been 
slight  bleeding  but  the  patient  had  been  free  from  pain  and  had  had  no  tempera- 
ture, chills,  nor  other  signs  of  sepsis.  Seven  days  later  in  the  afternoon,  while 
the  patient  was  lying  quietly  in  bed,  there  was  a  spontaneous  venous  hemorr- 
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hage  from  the  ear.  The  ear  was  re-packed,  firm  pressure  bandage  applied  and 
hemorrhage  controlled.  Six  days  later,  that  is,  three  weeks  after  coming  under 
observation  it  was  again  dressed  and  inasmuch  as  there  seemed  to  be  no  possi- 
bility of  being  able  to  control  the  hemorrhage  by  pressure  an  operation  was 
decided  upon. 

Operation :  While  firm  pressure  was  maintained  through  the  external 
canal  upon  the  mass  in  the  middle  ear  complete  mastoid  opera;tion  was 
performed.  All  the  mastoid  was  found  filled  with  blood.  An  attempt  was 
made  to  reach  the  jugular  bulb  after  the  method  of  Voss.  During  this  opera- 
tion the  necessity  of  securing  better  control  of  the  constant  return  of  the 
middle  ear  hemorrhage  became  apparent.  The  radical  mastoid  operation  was 
hastily  concluded  and  control  of  the  hemorrhage  secured.  The  sigmoid  sinus 
was  uncovered  from  the  knee  to  the  neighborhood  of  the  bulb  and  was  rubbed 
vigorously  to  secure  thrombosis.  Pressure  plugs  were  inserted  back  toward  the 
torcular  and  one  toward  the  jugular  bulb.  It  was  then  possible  to  examine 
the  mass  in  the  middle  ear.  This  mass  appeared  to  be  the  dome  of  the  jugular 
bulb.  It  was  sufficiently  large  to  fill  the  tympanum  from  its  floor  to  the  level 
of  the  oval  window.  Careful  exploration  of  the  bulb  demonstrated  the  absence 
of  the  floor  of  the  middle  ear.  Following  the  completion  of  the  radical  mas- 
toid operation  and  plastic  further  operative  measures  were  suspended. 

The  postoperative  course  was  uneventful  but  the  mass  in  the  middle  ear 
persisted  and  in  view  of  our  opinion  that  we  were  dealing-  with  an  aneurysm 
of  the  jugular  bulb  it  seemed  impossible  to  consider  the  patient  safe  unless 
the  aneurysm  could  be  ablated.  Consequently  twelve  days  after  the  mastoid 
operation  it  was  decided  to  ligate  the  jugular  vein. 

Operation :  Under  ether  anesthetic  the  jugular,  superior  thyroid  and 
facial  veins  were  ligated.  The  mastoid  cavity  and  middle  ear  then  investigated. 
There  was  no  hemorrhage.  Palpation  of  the  sigmoid  sinus  indicated  that 
the  sinus  was  completely  thrombosed.  Neither  sinus  nor  vein  had  been 
opened  on  account  of  the  saprophytic  infection  in  the  middle  ear  resulting  from 
much  packing.  The  post  operative  history  was  uneventful.  Following  liga- 
tion of  the  vein  and  atrophy  of  its  upper  fragment  the  mass  in  the  middle  ear 
disappeared  and  epidermization  of  the  middle  ear  and  mastoid  took  place 
satisfactorily.  The  neuralgic  pain  entirely  disappeared  and  the  patient  con- 
sidered himself  well.  Indeed  with  the  disappearance  of  the  neuralgia  the 
patient  considered  himself  much  happier  than  he  was  before  his  rather  severe 
surgical    experience. 

A  diagnosis  of  aneurysm  of  the  jugular  hn\h  is  submitted 
in  this  case  and  is  based  upon  the  history  of  steadily  increasing 
neuralgia  over  a  period  of  a  great  many  years,  upon  the  profuse 
hemorrhage  following  paracentesis  and  upon  the  findings  at  the 
time  of  operation.  There  are  a  few  observations  on  record  of 
profuse  hemorrhage  following  paracentesis  and  there  are  a  few 
specimens  of  temporal  bones  showing  absence  of  the  floor  of 
the  tympanum  but  as  far  as  I  know  there  is  no  case  on  record 
similar  to  the  one  described  and  which  had  been  studied  carefully 
enough  to  wiarrant  such  a  diagnosis. 


THE  USE    OF    THE    DELAYED    FLAP    IN    SECONDARY 
OPERATIONS  ON  THE  PALATE  AND  ANTRUM. 

By  GORDON  B.    NEW,   M.   D.,   Mayo  Clinic,    Rochester,    Minnesota. 

The  greatest  number  of  patients  with  cleft  palates  who  are  oper- 
ated on  at  the  proper  age  obtain  a  complete  closure  and  good  functional 
results.  Occasionally,  however,  partial  failures  occur  even  under  the 
most  favorable  conditions.  But  many  of  ihe  larger  postoperative 
openings  are  due  to  the  operator's  lack  of  knowledge  of  the  principles 
of  cleft  palate  surgery.  Such  openings  are  usually  in  the  hard  palate 
or  at  the  juncture  of  the  hard  and  soft  palates  and  are  sometimes 
closed  with  difficulty,  depending  on  the  size,  location,  and  amount  of 
scarring  present.  It  is  in  these  postoperative,  and  the  wide  cleft 
palate  cases,  many  of  them  double,  that  doubt  arises  as  to  the  best 
procedure  to  follow,  and  in  which  I  have  found  the  use  of  the  delayed 
flap  so  satisfactory. 

It  is  best  to  wait  at  least  three  months  after  the  first  operation 
before  attempting  a  second,  as  operations  attempted  immediately  after 
the  primary  operation  usually  result  in  failure.  In  closing  post- 
operative openings  of  the  palate,  tissue  may  be  obtained  from  the 
palate  itself  or  from  other  tissue,  such  as  that  of  the  cheek  or  the 
neck.  In  utilizing  tissue  from  the  palate,  three  types  of  flaps  may  be 
used.  In  the  case  of  the  small  openings  with  little  scarring  (Fig.  1 
a  and  b),  the  mucoperiosteum  around  the  opening  may  be  freed  lat- 
erally, and  the  opening  closed  by  means  of  lateral  incisions  and 
mattress  sutures.  The  objection  to  this  method  is  that  the  scarring 
around  the  opening  is  sometimes  so  marked  and  the  tissue  so  inelastic 
that  the  mesial  margins  are  brought  together  under  slight  tension 
and  sometimes  sloughing  results.  In  other  cases  (Fig.  2),  closure 
may  be  obtained  by  making  a  flap  with  a  pedicle  along  the  margin  of 
the  postoperative  opening,  turning  it  completely  over,  hinge-like,  and 
suturing  it  underneath  the  freed-up  margin  of  the  opposite  side  of 
the  opening,  as  described  by  Lane.  The  scarred  margins  of  the  open- 
ing, however,  make  very  poor  tissue  for  a  pedicle,  especially  when 
the  flap  is  turned  over  on  itself. 

The  Davis-Colley  method  is  similar  to  Lane's.  Flaps  are  obtained 
from  each  side  of  the  palate.  One  flap  has  the  pedicle  along  the 
mesial  margin  of  the  opening  and  is  turned  over,  hinge-like.     The 
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Figure  1. 


FIG.  1.  a  and  b.  In  small  openings  with  little  scarring,  the  mucoperiosteum 
around  the  opening  may  be  freed  laterally,  and  the  opening  closed  by  means  of 
lateral  incisions  and  mattress  sutures.  The  objection  to  this  method  is  that 
tlie  scarring  around  the  opening  is  sometimes  so  marked  and  the  tissue  so 
inelastic  that  the  mesial  margins  are  brought  together  under  slight  tension  and 
sometimes  sloughing  results. 


Figure  2. 


FIG.  'I,  a  and  b.  Illustrate  the  closure  of  a  postoperative  opening  in  the 
palate  by  means  of  a  flap  with  a  pedicle  along  the  mesial  margin  of  the  open- 
ing. The  flap  is  turned  hingelike  and  sutured  underneath  the  freed-up  margin 
on  the  opposite  side  of  the  palate.  The  scarred  margins  of  the  opening,  how- 
ever, make  very  poor  tissue  for  a  pedicle,  especially  when  the  flap  is  turned 
over  on  itself. 
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Other  is  long  and  narrow  with  the  pedicle  posterior.  It  is  sutured 
over  the  other  flap  with  the  mucous  membrane  towards  the  mouth. 
The  third  method  has  been  the  use  of  a  pedicle  flap,  with  the  pedicle 
posteriorly  on  the  palate,  brought  across  in  a  one-stage  operation  with 
a  mucous  membrane  surface  towards  the  mouth. 

The  method  which  I  have  found  most  successful  in  the  closure  of 
both  the  large  and  the  small  openings  is  the  application  to  cleft  palate 
surgery  of  the  principles  employed  in  using  the  delayed  flap  in  plastic 
surgery  of  the  face  and  neck,  (6).  It  probably  is  not  a  new  method 
as  applied  to  the  palate,  although  I  have  not  seen  anyone  use  it,  nor 
have  I  seen  it  described  in  the  literature.  In  bringing  down  a  flap 
from  the  forehead  to  fill  in  an  opening  ini  the  nose,  or  in  using  a  flap 
from  the  back  to  replace  scarring  of  the  anterior  part  of  the  neck. 
I  have  found  that  it  is  best  to  raise  the  flap  and  then  suture  it  directly 
back  in  place,  leaving  it  for  a  week  or  ten  days  before  transferring  it 
to  the  area  where  it  is  to  be  employed.  In  this  manner,  the  blood 
supply  of  the  flap  is  insured  and  the  flap  also  thickens.  For  cosmetic 
reasons,  in  closing  openings  around  the  nose  or  cheek,  it  is  essential 
that  the  flap  shall  have  skin  on  both  sides.  This  is  not  necessary  in 
closing  openings  of  the  palate/  or  the  antrum  in  the  mouth. 

The  same  principles  are  applied  to  the  closure  of  difficult  post- 
operative openings  in  the  palate.  The  flap  is  outlined  on  one  side  of 
the  opening  with  the  pedicle  posterior  and  then  elevated  and  placed 
back  in  its  original  bed.  At  the  same  time,  the  opposite  side  of  the 
opening  is  elevated  from  its  mesial  margin  and  allowed  to  fall  back 
(Figs.  3  and  4).  A  suture  or  two  may  be  employed  to  hold  the  an- 
terior extremity  of  the  flap  in  the  correct  position.  In  a  week's 
time  the  flap  is  again  elevated,  the  mesial  margin  trimmed  and  sutured 
across  the  opening  to  the  freshened  and  elevated  margin  of  the  oppo- 
site side.  During  the  week  of  the  delay  the  blood  supply  to  the  flap  is 
improved  a  great  deal  and  the  flap  becomes  thicker.  In  the  second 
stage,  minute  areas  of  slough,  if  present,  are  trimmed  off  as  the 
margins  are  freshened. 

In  case  the  original  opening  is  very  large,  or  the  postoperative 
complete  cleft  palate  is  very  wide,  with  marked  scarring,  the  closure 
may  have  to  be  accomplished  in  two  stages  (Fig  5).  That  is,  the 
anterior  part  of  the  palate  may  be  closed  by  delayed  flaps  from  each 
side  in  the  first  stage.  The  aponeurosis  of  the  palate  is  not  freed  at 
this  time.  The  closure  is  completed  by  the  two-stage  Langenbeck 
operation. 

Brophy  has  recommended  the  extraction  of  the  deciduous  molar 
teeth,  allowing  the  sockets  to  heal,  and  then  by  lateral  incisions  in  the 
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Figure  3. 


FIG.  3.  The  closure  of  a  postoperative  opening  of  a  palate  by  means  of  a 
delayed  flap  with  pedicle  posteriorly.  a.  The  flap  has  been  elevated  and 
sutured  back  in  place;  at  the  same  time  the  opposite  side  of  the  palate  la 
treed  up.  In  a  week  the  flap  is  again  elevated,  the  mesial  margins  are  pared, 
and  then  sutured  together  as  shown  in  Fig.  b. 


Figure  4. 


FIG.  4.  The  closure  of  a  postoperative  opening  in  the  anterior  part  of  the 
palate  by  means  of  a  delayed  flap.  a.  Shows  the  flap  which  has  been  elevated 
and  sutured  in  place,  at  the  same  time  the  opposite  side  of  the  palate  Is  freed 
up.  In  a  week  the  flaps  are  again  elevated  and  brought  together  over  the 
opening,  b. 
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cheek,  getting  a  greater  quantity  of  tissue  to  slide  across  the  opening 
in  the  palate. 

Monnier  recommends  the  use  of  the  two-stage  operations  for 
all  cleft  palate  cases,  waiting  five  days  to  a  week  after  the  elevation 
of  the  flaps  before  suturing  them. 

Blair  has  recommended  elevating  the  palate  from  lateral  in- 
cisions, leaving  the  mesial  margin  of  the  palate  intact  and  then  pack- 
ing these  pockets  with  10  percent  solution  of  colloidal  silver  gauze  for 
a  few  days  before  completing  the  elevation  and  suturing.  He  has 
obtained  very  satisfactory  results  in  these  difficult  cases  by  this 
method. 

Lane  also  performs  the  operation  which  he  has  described,  in  two 
stages.  Blaisus,  Thiersch,  and  Rotter  have  used  flaps  from  the  neck 
brought  into  the  mouth  to  close  openings  in  the  palate  where  tissue 
from  the  palate  was  not  sufficient  to  close  the  opening. 

In  closing  postoperative  openings  in  the  antrum  following  osteo- 
myelitis of  the  jaw,  the  removal  of  malignant  growths,  or  a  Denker 
operation,  the  same  procedure  is  employed  (Figs.  6  and  1).  The 
flap  is  elevated  from  the  inside  of  the  cheek  with  the  pedicle  high  and 
is  then  sutured  back  in  place.  At  the  same  time  the  margins  of  the 
opening  are  freed.  After  a  week,  the  flap  is  sutured  in  place  around 
the  opening.  The  pedicle  may  have  to  be  cut  in  a  week  or  ten  days 
and  replaced  to  the  cheek,  although  this  may  not  be  necessary  if  the 
base  is  close  to  the  opening. 

Conclusions. 
The  results  of  this  method  of  closure  of  postoperative  openings 
in  the  palate  and  antrum  have  been  much  more  satisfactory  than  any 
other  method  that  I  have  used.  Cases  of  cleft  palate  which  I  formerly 
felt  were  better  taken  care  of  by  means  of  a  plate,  and  cases  in  which 
mucoperiosteum  is  very  thin,  may  be  closed  by  the  delayed  flap.  I 
do  not  mean  that  all  cleft  palate  cases  are  made  operable  by  this 
method,  but  it  has  added  to  the  operable  group  many  cases  that  were 
not  benefited  by  previous  operative  procedures. 
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*6.     New^  G.  B. :     The  Delayed  Pedicle  Flap  In  Plastic  Surgery  of  the  Face  and 
Neck.     xMinnesota  Med.,   1922,  v,  721-724. 

7.  Rotter:     Quoted   by    Blair. 

8.  Thiersch :     Quoted    by    Blair. 
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Figure  5. 
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FIG  5  The  closure  of  a  postoperative  palate  in  which  the  opening  is  too 
wide  aiid  there  is  too  much  scarring  for  the  usual  Langenbeck  operation,  a. 
Flaps  are  elevated  from  either  side  of  the  anterior  part  of  the  palate  and  sut- 
ured back  in  place.  The  aponeurosis  of  the  palate  is  not  freed  up  at  this  time 
D  Th«  closure  of  the  anterior  part  of  the  palate  is  completed  one  week  later, 
c'  Three  months  later  the  Hrst  stage  of  the  second  operation  at  which  time 
the  posterior  part  of  the  palate  and  the  soft  palate  is  freed  up  by  lateral  incis- 
ions, and  after  waiting  a  week  the  mesial  margins  of  the  flaps  are  pared  and 
the  palate  closed  in  the  usual  mannei. 
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FIG.  6,  a  and  b.  Illustrate  the  closure  of  a  postoperative  opening  in  the 
antrum.  The  flap  is  elevated  from  the  right  cheek  and  sutured  back  in  place. 
At  the  same  time  the  mucoperiosteum  about  the  opening  of  the  antrum  is  freed 
up.  In  a  week's  time  the  flap  is  sutured  in  place  around  the  opening  as  shown 
in  Fig.  b. 


Figure  7. 


FIG.  7.  The  pedicle  has  been  replaced  to  the  cheek  and  the  closure  of  the 
antrum  opening  completed. 


MEETING  OF  THE  SOUTHERN  SECTION,  HELD  IN 
BIRMINGHAM,  ALABAMA,  JANUARY  20th,  1923,  UNDER 
THE  CHAIRMANSHIP  OF  DR.  WILLIAM  B.  HARRISON 
OF  BIRMINGHAM. 


FURTHER  OBSERVATION  UPON  NASAL  ANALGESIA 
AS  A  PROGNOSTIC  SYMPTOM  IN  PROGRESSIVE 
DEAFNESS. 

By   DUXBAR   ROY.    M.    D.,   Atlanta,    Georgia. 

The  so-called  progressive  catarrhal  deafness  and  atrophic  rhi- 
nitis form  perhaps  the  two  conditions  which  are  the  darkest  pages  in 
otology  and  rhinology.  I  mean  by  darkest  pages  the  fact  that  less 
progress  has  been  made  in  the  cure  of  these  diseases  than  perhaps 
in  any  other  phase  of  oto-rhinology. 

It  is  not  my  purpose  in  this  short  paper  to  discuss  the  treatment 
of  progressive  deafness  but  rather  to  call  attention  to  a  symptom 
which  has  been  of  some  value  to  me  in  determining  the  possibility 
as  to  whether  or  not  the  patient  may  receive  some  benefit  from  ap- 
propriate treatment. 

In  1908  the  writer  brought  before  the  Oto-Laryngological  Sec- 
tion of  the  A.  M.  A.  the  subject  of  "Nasal  Analgesia  as  a  Prognostic 
Symptom  in  Dry  Catarrhal  Deafness." 

Since  that  time  further  experience  and  observation  has  lead  me 
to  conclude  that  this  prognostic  symptom  is  one  of  material  value. 

Several  years  ago  I  was  struck  with  the  fact  that  many  of  the 
patients  who  consulted  me  for  progressive  deafness,  presented  at 
the  same  time  a  condition  of  manifest  nasal  analgesia.  I  mean  by 
nasal  analgesia  a  condition  of  marked  insensitiveness  of  the  nasal 
mucosa  whereby  one  may  accomplish  all  kinds  of  instrumental  man- 
ipulations in  these  cavities  without  discomfort  to  the  patient  and 
without  any  local  anesthetic.  Since  that  time  I  have  made  it  a  rule 
to  examine  closely  for  this  symptom  in  every  case  of  a  patient  apply- 
ing for  treatment  sulTering  with  what  is  usually  designated  as  dry 
catarrhal  deafness. 

It  is  not  my  intention  to  consider  in  this  short  paper  the  path- 
ology of  deafness,  for  there  is  yet  much  to  be  written  and  clinically 
studied  before  we  are  in  a  position  to  speak  definitely  on  this  sub- 
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ject.  The  work  of  Politzer,  Moos,  Siebemann,  Gruber  and  others 
have  clone  much  to  enhghten  us  on  the  micro-pathology  of  this  sub- 
ject, but  even  with  this  light  we  seem  to  be  groping  in  the  dark  in 
our  endeavor  to  find  some  treatment  which  will  be  curative  in  its  re- 
sults. 

There  are  a  great  many  problems  yet  unsolved  whose  solution 
will  aid  us  much  in  the  management  of  these  cases,  but  until  then 
clinical  observation  and  correlation  must  make  up  the  sum  total  of 
our  knowledge. 

I  speak  of  this  condition  as  so-called  dry  catarrhal  deafness 
since  the  term  conveys  to  most  of  us  what  is  usually  meant  in  these 
cases  although  I  am  free  to  admit  that  this  is  not  an  appropriate 
term.  One  might  be  justified  in  using  the  word  catarrhal  in  those 
forms  of  deafness  where  there  is  a  discharge  from  the  ear  but  in  that 
form  where  the  pathological  condition  is  just  the  opposite,  the  term 
seems  a  misnomer.  I  am  fully  convinced  that  the  ideas  promulga- 
ted in  text-books  and  writings  of  the  present  day,  are  in  a  great 
measure  wrong  as  regards  the  cause  of  progressive  deafness.  By 
this  expression  I  do  not  mean  the  deafness  occurring  in  children  and 
young  adults  with  enlarged  tonsils  and  adenoids  for  here  we  recog- 
nize the  causal  relationship,  but  I  mean  those  cases  which  creep  on 
insidiously  in  young  adults  and  in  persons  of  advancing  age  who  have 
previously  shown  no  symptoms  of  nose  and  throat  derangement. 

Our  programs  are  filled  with  papers  on  operative  procedures  in 
cases  of  middle  ear  suppuration,  sinus  thrombosis,  brain  abscesses 
and  the  like  and  yet  where  we  see  one  case  of  this  condition  we  see 
hundreds  of  patients  seeking  relief  for  no  other  condition  than 
annoying  tinnitus  and  increasing  deafness. 

Text-books  tell  us  that  the  most  frequent  cause  of  this  form  of 
deafness  is  a  diseased  condition  of  the  naso-pharynx  or  nasal  cavities 
such  as  nasal  obstruction  and  the  consequent  involvement  of  the  Eus- 
tachian tube.  The  stereotyped  form  of  treatment  is  soon  recognized 
by  all  patients  and  they  lapse  back  into  the  same  old  condition  of 
pessimism.  Our  prognosis  in  these  cases  is  determined  either  by 
experience  or  by  seeing  what  will  be  the  results  in  the  treatment  for 
a  limited  time. 

It  is  true  that  what  we  most  need  is  some  form  of  treatment 
which  will  bring  desired  results  for  up  to  the  present  we  feel  that 
the  prognosis  has  l)een  too  definitely  established.  I  do  not  mean  by 
this  statement  that  all  remedial  treatment  should  be  abandoned  and 
the    patient   left   A\ithont    any    encouragement    whatever,    for    many 
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of  these  cases  will  show  improvement  if  we  are  only  persistent  and 
will  use  the  proper  treatment  for  each  individual  case. 

What  is  meant  by  nasal  analgesis  as  it  refers  to  the  subject  in 
question  ? 

All  rhinologists  are  familiar  with  the  fact  that  the  sensitive- 
ness of  the  nasal  mucosa  varies  with  individuals  under  dififerent  con- 
ditions of  the  membrane  itself.  This  may  be  accounted  for  on  the 
basis  of  temperament ;  the  phlegmatic  individual  being  much  less 
susceptible  to  the  sensitiveness  than  those  of  high  tension  and  nerv- 
ous irritability.  On  the  other  hand  this  lack  of  sensitiveness  of  the 
nasal  mucosa  will  be  found  in  varying  degrees  among  patients  who 
suffer  from  progressive  deafness  of  the  dry.  variety  in  the  study  of 
which  we  will  often  find  that  it  is  not  due  to  the  temperament  of  the 
individual.  The  analgesia  referred  to  in  these  individuals  is  not  con- 
fined to  the  nasal  cavities  for  we  also  find  it  present  in  the  ear  it- 
self. For  instance,  what  patients  with  a  normal  hearing  apparatus 
could  stand  the  use  of  Lucae'  probe  on  the  drum  membrane  or  even 
other  instrumental  manipulations  in  this  region?  That  the  same 
pathologic  causes  which  produce  this  condition  in  the  nasal  cavities 
also  acts  on  the  aural  apparatus  is  evident.  What  these  changes  are 
must  yet  be  determined. 

Branches  from  the  same  nerve  trunk  supply  both  organs  with 
sensibility  but  whether  or  not  the  same  degenerative  changes  which 
exist  in  cases  of  progressive  deafness  of  the  middle  ear  is  also  pres- 
ent in  the  sensitive  nerve  terminals  themselves,  must  as  yet  be  de- 
termined. 

This  argument  is  well  established  from  the  observations  of 
Sluder  who  has  called  attention  to  the  fact  that  neuralgia  of  the  ear 
could  be  relieved  by  cocainizing  the  spheno-palatine  ganglion  on  the 
samfe  side.    The  writer  has  verified  this  fact  in  a  number  of  instances. 

I  am  convinced  that  this  form  of  progressive  deafness  is  a  con- 
dition sui  generis  and  that  the  mucous  membrane  in  the  nose,  naso- 
pharynx. Eustachian  tube  and  middle  ear  undergoes  the  same  patho- 
logic changes  as  will  also  be  found  in  the  nerve  terminals  supplying 
the  nutrition  to  these  parts.  The  more  advanced  are  these  changes 
of  analgesia  in  the  mucosa  and  nerve  terminals  the  less  favorable  is 
the  prognosis  for  the  improvement  of  hearing.  That  these  same 
degenerative  changes  also  finally  take  place  in  the  auditory  nerve  it- 
self and  spongification  of  the  bone  is  evidenced  by  the  tuning  fork 
test  and  the  histo-pathologic  investigation  of  Moos,  Siebemann,  Po- 
litzer  and  others. 
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If  then,  such  changes  do  take  place,  which  fact  of  course  has 
not  yet  been  conclusively  shown,  it  would  certainly  seem  to  follow 
that  a  lack  of  sensibility  in  the  nasal  cavities  means  also  a  lack  of 
sensibility  in  the  middle  and  internal  ears  with  probably  some  changes 
in  the  auditory  nerve  itself.  Such  changes  must  at  least  show  a  low- 
ered nutritive  vitality  and  as  such  a  lowered  possibility  of  regenera- 
tion. Hence  the  greater  the  analgesia  of  the  nasal  mucosa,  the  greater 
are  similar  changes  in  the  middle  and  inner  ear  and  therefore  the 
less  likelihood  of  responding  to  treatment,  and  therefore  more  un- 
favorable must  be  the  prognosis. 

In  favor  of  this  argument  must  be  recognized  the  observation 
that  there  is  marked  nasal  analgesia  in  cases  of  atrophic  rhinitis 
where  the  mucosa  is  so  markedly  involved. 

These  observations  are  still  open  to  further  study,  for  they  are 
presented  only  for  the  purpose  to  elicit  aid  from  others  in  making 
these  symptoms  signs  of  decided  value. 

It  may  be  that  there  are  some  who  do  not  consider  this  a  symp- 
tom in  the  prognosis  of  these  cases  but  only  a  rational  occurrence. 
Somie  may  consider  it  only  as  a  symptom  of  the  individual's  temper- 
ament without  any  reference  to  its  relationship  to  a  diseased  condi- 
tion of  the  ear. 

My  own  conclusions  are  based  on  observations  noted  the  first 
time  in  a  series  of  twenty-five  cases  and  afterwards  in  thirty  cases 
followed  for  a  sufficient  length  of  time  to  warrant  me  in  placing 
some  value  on  this  prognostic  symptom. 

Of  the  fifty-five  cases  observed,  thirty-five  showed  this  symptom 
in  the  final  outcome  of  betterment,  while  five  were  uncertain,  and 
the  remaining  fifteen  this  symptom  was  of  no  value  whatever. 

This  symptom  may  also  aid  us  in  directing  the  line  of  treatment 
to  those  measures  which  will  give  vitality  to  the  nasal  and  aural  tis- 
sues and  to  nerves  which  supply  their  sensibility.  Hence  the  fre- 
quent value  of  the  iodides  and  mercury  in  these  cases  alternating 
with  some  preparation  of  phosphorus. 

In  conclusion  allow  me  to  say  that  the  writer  does  not  hold  this 
as  a  definite  prognostic  sign  but  if  this  short  paper  can  direct  others 
to  the  study  of  this  phase  of  progressive  deafness,  my  purpose  will 
have  been  accomplished. 

DISCUSSION 

Dr.  Louis  Levy,  Memphis,  Tenn.  Like  Dr.  Weil,  I  have  found  most 
of  these  cases  rather  hypersensitive.  I  too  have  been  trying  to  have 
these  cases  studied  carefully  by  the  Internist  and  laboratory  but  have  not 
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been  successful  owing  to  the  complaint  of  the  amount  of  expense  it  entails. 
I  feel  sure  in  the  endocrine  and  metabolic  studies  we  are  more  likely 
to  find  our  trouble. 

Dr.  J.  A.  Stucky,  Lexington,  Ky.  I  have  not  noticed  symptoms  of 
analgesia  as  a  prognostic  symptom  in  progressive  deafness  but  have  corn- 
firmed  my  observations  published  some  years  ago  that  the  degree  of 
systemic  toxemia,  usually  of  intestinal  origin  and  of  endocrine  insufficiency 
were  valuable  aids  in  determining  the  prognosis.  Faulty  metabolism  caused 
by  pluro-glandular  insufficiency,  both  of  these  primarily  caused  by  intestinal 
toxemia  had  more  to  do  with  the  etiology  of  the  disease  than  anything 
else. 


THE  BLOOD-CLOT  DRESSING  FOLLOWING 
MASTOIDECTOMY. 

By   T.    E.    OERTEL,    M.    O.    Augusta,    Georgia. 

When  asked  by  our  President  to  read  a  paper  at  the  meeting  of 
this  Section  I  began  to  cast  about  to  find  a  subject  which  would  be 
of  universal  interest  and  bring  forth  discussion  beneficial  to  us  all. 
I  trust  I  have  been  successful.  I  regret  that  I  have  not  been  able  to 
thoroughly  review  the  literature  and  so  present  an  epitome  of  the 
subject  but  after  all  this  would  only  amount  to  so  many  in  favor  and 
so  many  in  opposition  to  the  method  and  perhaps  we  are  as  well  off 
without  it. 

Perhaps,  also,  I  may  be  considered  presumptuous  in  speaking 
about  a  matter  in  which  my  own  experience  is  recent  and  limited  but 
this  does  not  detract  from  the  worth  of  the  subject  nor  lessen  its 
interest  to  you  who  may  have  had  broader  opportunities  to  investigate 
it. 

The  mastoid  operation  has  rightly  been  considered  one  of  the 
serious  surgical  procedures.  It  involves  a  region  in  which  are  sit- 
uated the  intricate  and  delicate  parts  of  the  organ  of  hearing,  the 
facial  nerve,  the  semicircular  canals,  the  lateral  sinus  and  the  central 
nervous  system.  To  me  it  has  always  seemed  unfortunate  that  the 
term  "Simple  Mastoid"  has  been  applied  to  the  operation  more  usu- 
ally done,  because,  in  the  eyes  of  the  general  practitioner  it  minimizes 
it  and  tends  to  create  an  erroneous  impression  as  to  its  magnitude 
and  difficuliies.  '  Whiting  says:  "As  a  life-saving  measure  few 
surgical  procedures  rival  and  none  surpass  in  efficiency  the  modern 
mastoid  operation."  The  same  brilliant  author  further  says  :  "What- 
ever good  intentions  others  may  claim  to  have  entertained  regarding 
the  improvement  of  technique  do  not  in  the  least  concern  the  stu- 
dent who  is  interested  in  mastoid  chronology ;  it  suffices  that  while 
others  cogitated  Schwaitze  executed  and  consequently  enjoys  the  un- 
disputed distinction  of  having  clearly  enunciated  the  technical  and 
symptomatic  principles  upon  which  are  based  the  steps  of  the  mod- 
ern mastoid  operation  as  performed  to-day."  I  wish  here,  incident- 
ally, to  make  a  plea  for  a  return  to  the  more  exact  and  correct  ter- 
minology of  former  times.  Let  us  in  future  call  the  usual  mastoid 
operation  the  Schwartze  operation  and  thus  avoid  misconception  and 
give  just  credit  to  the  pioneer  in  this  work. 
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With  US  of  the  Southland  mastoiditis  is  not  so  frequent  as  it  is 
in  the  less  favored  regions  of  the  North  and  West.  With  limited 
material  for  study  it  is  the  more  important  that  we  fit  ourselves,  so 
far  as  is  possible,  to  properly  deal  with  those  cases  applying  to  us 
for  relief. 

My  experience  in  mastoid  surgery  had  been  so  small  that  I  did 
not  dare  risk  what  seemed  to  me  a  hazardous  procedure  and  employ 
the  blood-clot  dressing  advocated  by  Blake.  During  my  service  in 
France  I  was  fortunate  in  being  in  the  same  hospital  centre  with  one 
of  the  strongest  advocates  of  this  method,  Maj.  H.  O.  Reik,  and 
while  I  did  not  have  the  opportunity  to  see  him  operate  I  determined 
to  try  upon  the  first  opportunity  the  measures  he  so  strongly  advised. 
This  I  have  done  with  no  cause,  so  far,  for  regret.  With  added 
experience  my  enthusiasm  gains  strength.  Speaking  of  the  usu- 
al method  of  treatment  in  mastoidectomy,  Barnhill  says :  The 
length  of  time  for  the  healing  of  the  wound  varies  greatly.  Some 
cases  are  well  within  a  moutli,  while  others  require  a  much  longer 
time." 

That  by  the  usual  method  of  gauze  packing  of  the  wound  heal- 
ing is  a  matter  of  weeks  and  often  of  months  is  common  knowledge 
to  us  all.  If  then,  there  be  a  means  whereby  this  slow  convalescence 
may  be  shortened  and  if  this  method  promises  in  some  instances  to 
bring  about  primary  union  so  that  we  may  do  away  with  all  packing 
and  be  able  to  discharge  the  patient  from  the  hospital  at  the  end 
of  seven  days  following  operation  certainly  it  is  worth  our  serious 
consideration. 

There  has  been  much  skepticism  on  the  part  of  many  as  to  the 
advisability  of  at  once  closing  the  wound  with  a  view  to  primary 
union.  I  again  quote  Whiting.  "That  the  complete  primary  sutur- 
ing of  the  wound  will  prove  an  adequate  expedient  in  a  fair  pro- 
portion of  operations  is  probable,  but  the  indication  for  such  pro- 
cedure is  limited  to  judiciously  selected  cases,  such,  for  example,  as 
have  required  the  removal  of  but  a  small  amount  of  bone,  perhaps 
only  the  cortex  over  the  situation  of  the  antrum  and  the  cells  at  the 
tip,  the  greater  portion  of  the  mastoid  apophysis  being  still  healthy. 
Or  again,  in  children,  where  the  process  is  small  and  the  bone  cavity 
shallow,  the  prospect  of  primary  union  is  reasonably  favorable  but 
by  no  means  assured.  The  occasional  experience  of  septic  absorp- 
tion, with  alarming  symptoms  from  retained  pus,  constitutes  a  de- 
cided and  warrantable  objection  to  this  measure.  A  fair  estimate  of 
its  merits  leads  to  the  conclusion  that  while  the  complete  primary 
suture  sometimes  succeeds  it  more  often   fails." 
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Haskin  says,  speaking  of  the  Blood-Clot  Method :  "It  is  appli- 
cable, however,  only  when  the  infection  is  of  mild  virulency  and 
when  there  is  no  complication.  It  is  inadvisable  to  close  up  com- 
pletely the  cavity  when  the  streptococcus  mucosus  or  hemolyticus  is 
the  infecting  agent  or  when  an  extradural  abscess  or  sinus  thrombo- 
sis has  been  encountered." 

Oppenheimer  says  of  it :  "The  method  of  Blake  of  allowing  the 
bone  cavity  to  fill  with  blood  clot  has  been  employed  in  a  few  cases, 
but  as  a  rule  it  is  not  desirable.  This  is  employed  in  cases  where  the 
opening  of  the  bone  is  small  in  size  and  when  the  inner  wall  of  the 
mastoid  remains  intact  and  is  recommended  by  the  author  as  a  sub- 
stitute for  packing  and  healing  by  granulation.  It  is  essential  to  the 
success  of  this  method  that  all  diseased  tissue  should  be  removed 
and  the  cavity  is  then  allowed  to  fill  with  blood  and  when  partial 
coagulation  has  taken  place  the  wound  is  sutured  in  its  entirety,  or 
the  edges  of  the  wound  are  brought  into  apposition  and  by  the  appli- 
cation of  fairly  firm  pressure  it  is  allowed  to  heal  by  first  intention. 
HeaHng  then  takes  place  by  the  formation  of  granulation  tissue  pro- 
tected by  the  clot  without  reaction,  and  at  the  same  time  it  is  claimed 
that  the  time  of  treatment  is  much  shortened,  but  in  some  cases, 
however,  the  blood  clot  is  apt  to  become  infected  and  break  down, 
so  that  healing  will  have  ultimately  to  take  place  through  the  open 
wound  by  granulation. 

Kerrison  is  not  in  favor  of  the  blood  clot  dressing  as  he  believes 
it  does  not  allow  proper  tympanic  drainage. 

Let  us  now  look  for  a  moment  upon  the  obverse  side  of  the 
matter.  H.O.  Reik:  In  a  paper  read  before  this  body  at  the  meeting 
in  Norfolk,  Va.  in  1906  strongly  advocates  the  blood  clot  dressing 
as  first  recommended  by  Dr.  Clarence  J.  Blake  of  Boston.  He  says : 
"The  primary  object  of  this  dressing  is  to  obtain  healing  of  the  wound 
by  first  intention,  but,  when  this  occurs,  other  advantages  accrue ;  for 
instance,  the  normal  contour  of  the  mastoid  process  is  restored,  the 
resulting  scar  is  a  mere  line  which  is  entirely  hidden  from  view  by 
the  auricle  and  the  period  of  healing  is  reduced  to  five  or  seven  days 
with  practically  no  after  treatment.  No  deformity,  almost  no  scar 
and  primary  union  constitute,  on  the  whole,  a  stake  worth  playing 
for."  He  speaks  against  the  use  of  antiseptic  solutions  and  recom- 
mends for  closing  the  wound  the  use  of  a  subcutaneous  silver  wire 
suture. 

Boyd  uses  Michel's  clips  for  closure  of  the  wound,  which  are 
removed  on  the  fourth  day. 

There  would  seem  to  be  an  advantage  in  using  these  clips  in 
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that  they  do  not  extend  through  the  skin  and  thus  may  be  less  liable 
to  cause  stitch  abscess  than  the  through  and  through  suture,  but  this 
latter  certainly  has  the  great  advantage  in  bringing  together  the 
edges  of  the  periosteum,  an  important  factor.  When  the  clips  are 
employed  Reik  recommends  their  removal  on  the  second  day  in  order 
to  prevent  punctuate  scars  otherwise  made  by  them. 

Davis  strongly  advocates  the  method  and  gives  Reik  credit  for 
developing  the  suggestion  of  Blake.  He  recommends  packing  the 
wound  for  twenty  four  hours  with  iodoform  gauze  in  order  to  assist 
in  sterilization  of  the  cavity.  When  this  packing  is  withdrawn  a 
clot  is  allowed  to  form  and  the  wound  closed. 

Whitlock  is  become  a  convert  though  he  says :  "It  has  required 
nine  years  for  me  to  arrive  at  a  conclusion  concerning  the  value  of 
blood  clot  dressing,  which  should  have  been  immediate,  if,  tradition, 
rather  than  reason,  coupled  with  knowledge,  had  not  guided  my  way." 

In  discussing  the  healing  of  mastoid  wounds  Hammond  stresses 
the  necessity  of  non-interference  with  healing  tissues. 

Dighton  used  carbolic  acid  in  the  wound  in  order  to  sterilize  the 
tissues  before  allowing  the  clot  to  form  and  subsequent  closure. 

At  the  last  meeting  of  the  A.  I\I.  A.  Davis  read  a  paper  in  which 
he  continues  to  advocate  the  blood  clot  method  in  terms  the  most  em- 
phatic. He  employs  a  three  per  cent  iodine  solution  as  an  aid  to  ster- 
ilization of  the  wound. 

In  the  discussion  of  this  paper  Dr.  Harold  M.  Hays  expressed 
the  opinion  that  90  per  cent  of  mastoid  wounds  can  be  closed  pri- 
marily. 

Stucky  describes  in  a  recent  article  his  technique  for  the  opera- 
tion and  advises  daily  dressing  of  the  wound  with  careful  attention 
to  cleansing  of  the  auditory  canal. 

I  shall  here  present  two  histories,  these  being  typical  ones. 

CASE  REPORTS. 

Mrs.  E.  B.,  Housewife,  aet  34. 

Present  illness.  Has  had  pain  in  and  back  of  left  ear  for  several  years 
and  discharge  from  this  ear  has  occurred  intermittently  for  the  past  two  years. 
Began  some  two  years  ago  and  continued  for  several  weeks.  Discharge  in 
small  amount  appeared  from  time  to  time  and  for  the  past  two  months  has 
been  constant.  Inspection  shows  the  left  full  of  pustular  material  and  a  small 
perforation  in  the  membrana  flaccida  through  which  pus  is  coming.  There 
is  no  bulging  of  the  drum  nor  sagging  of  the  posterior  wall  of  the  canal  but 
tenderness  exists  on  pressure  over  the  region  of  the  antrum  and  tip  of  "the 
mastoid.  Local  treatment  for  a  period  of  three  weeks  did  not  diminish  the 
discharge  or  tenderness. 
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An  X-ray  was  advised  and  the  following  report  received :  Left  mastoid 
cells  densely  clouded.     Probably  sclerotic. 

Dec.  6th  she  was  admitted  to  the  University  Hospital  for  operation. 
Urine  analysis  negative.  Blood  Count.  W.  B.  C.  1565o  Hemo.  80.  Culture 
yields  pure  staphylococcus.     Wasserman  test  negative. 

Dec.  7th.  Operation.  Mastoidectomy,  left.  The  usual  pre-operative 
preparation  by  shaving  and  cleansing  the  operative  area,  with  protecting  ban- 
dages. Patient  in  supine  position.  Mastoid  area  cleansed  with  benzine  and 
iodine.  A  free  incision  of  the  tympanum  was  made  along  the  posterior  wall 
and  a  drain  inserted  in  the  canal.  An  incision  1J4  inches  long  made  %  inches 
back  of  left  ear  was  carried  down  to  the  bone.  Periosteum  elevated  care- 
fully. 

Mastoid  opened  with  chisel.  On  opening  the  cells  over  the  antral  region 
the  bone  was  found  to  be  softened  and  the  cells  filled  with  a  sticky,  muco- 
purulent fluid.  A  softened  tract  led  into  the  antrum.  This  region  was  thor- 
oughly curretted  and  a  few  small  temporal  cells  cleaned  out.  Attention  was 
then  directed  to  the  body  of  the  bone. 

Infected  cells  were  found  as  far  as  the  tip  and  soft  bone  was  removed 
from  over  the  sinus  exposing  the  vessel  for  half  an  inch.  The  walls  of  the 
sinus  were  found  to  be  healthy  and  there  was  no  evidence  of  thrombosis. 

The  cavity  was  sponged  dry  and  allowed  to  fill  with  fresh  blood.  The 
soft  parts  were  brought  together  with  through  and  through  silkworm  gut  the 
stitches  including  the  periosteum.  Four  stitches  were  used  and  a  small  gauze 
drain  inserted  in  the  lower  angle  of  the  wound. 

Dressings  were  changed  on  the  second  day,  the  auditory  canal  cleansed 
with  cotton  swabs.  The  dressings  showed  only  a  staining  with  serum  and  the 
wound  was  healthy. 

On  the  fourth  day  ■  all  stitches  were  removed.  On  the  seventh  day  the 
patient  was  discharged  from  the  hospital  with  only  a  light,  protective  dress- 
ing. 

All  discharge  from  the  auditory  canal  had  ceased  on  the  tenth  day. 

Pulse  and  temperature  were  little  above  normal  at  any  time  after  opera- 
tion. 

There  is  almost  no  depression  and  only  a  liniar  scar. 

J.  E.  aet  3. 

History  of  running  right  ear  for  past  ten  days.  Temperature  for  past 
week  has  ranged  from  99°  in  the  morning  to  102°   in  the  afternoons. 

Urinary  examination  negative. 

Blood  count  11.720  white  cells. 

Culture,   S.   pyogenes  aurens. 

Tenderness  over  region  of  antrum  and  tip  of  mastoid. 

Diagnosis :     Acute   Mastoiditis,    right. 

Schwartze  operation  Oct.   8,   1922. 

Creamy  pus  is  encountered  on  removal  of  cortex  and  infection  extends 
to  the  tip  of  the  bone.  There  is  no  necrosis  over  the  sinus.  Bloodclot  dress- 
ing, wound  closed  by  four  through  and  through  silk  worm  gut  sutures,  a 
small  drain  being  placed  in  the  lower  angle. 

Preliminary  to  opening  the  mastoid  the  aural  canal  is  cleansed  and  a  free 
incision  made  in  the  tympanum.  A  wick  of  iodoform  gauze  is  placed  in  the 
canal  and  after  the  mastoid  operation  this  is  removed  and  a  fresh  one  inserted. 
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Ten  hours  after  operation  the  rectal  temperature  reached  105.  From 
this  point  it  rapidly  declined  and  the  following  morning  was  98.  From  this 
time  on  the  temperature  remained  normal.  Stitches  removed  on  the  fourth 
day.  No  complications  and  patient  dismissed  on  the  tenth  day  following 
operation.    There  is  no  deformity  and  a  liaiar  scar.    The  tympanum  is  healed. 

Results  such  as  these  encourage  a  continuance  of  the  procedure. 
At  worst  it  would  seem  that  complete  or  partial  liqui faction  or  infec- 
tion of  the  clot  can  but  bring  us  back  to  the  open  wound  with  drain- 
age and  healing  by  the  slower  and  less  satisfactory  method  of  granu- 
lation. One  might  hesitate  to  close  the  wound  in  an  infection  with 
S.  hemoliticus  or  the  pneumococcus  nor  would  the  method  be  permiss- 
ible in  cases  of  sinus  thrombosis  but  even  in  such  instances  further 
knowledge  and  improved  technique  may  lead  to  ultimate  success  with 
the  blood  clot  dressing. 

The  steps  of  the  operation  have  so  often  been  described  that  it 
is  unnecessary  to  recount  them  here,  in  fact  they  differ  only  slightly 
from  those  in  common  use.  All  advocates  of  the  method  stress  the 
necessity  of  thorough  asepsis  free  drainage  through  the  tympanum, 
and  above  all  good  workmanship.  The  removal  of  infected  bone 
must  be  complete.  It  would  seem  unnecessary  to  emphasize  this  but 
unfortunately  it  is  not  the  case. 

In  his  most  recent  paper  on  the  subject  Reik  says :    "I  am  quite 

certain  that  failures  to  secure  primary  union  are  more  often  due  to 

incomplete  removal  of  diseased  tissues  than  to  any  other  single  factor. 

The  purpose  of  this  paper  shall  have  been  attained  if  it  elicits  a 

free  discussion  of  the  subject. 

Each  operator  develops  his  own  technique.  It  is  by  exchanging 
ideas  that  we  profit.  The  true  scientist  is  always  anxious  to  discover 
a  way  to  improve  his  work  and  rectify  his  errors. 
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DISCUSSION. 

Dr.  J.  A.  Stucky,  Lexington,  Ky. — In  the  past  ten  years  eighty  per  cent, 
of  the  classical  mastoid  operations  done  by  myself  or  staff,  have  been  closed 
with  the  blood  clot  dressing  and  in  seventy  per  cent,  we  have  had  successful 
results.  In  the  other  cases  nothing  has  been  lost  but  the  blood  clot  and  the 
usual  after  packing  was  facilitated  by  the  edges  of  the  wound  having  been  ap- 
proximated at  the  time  of  the  operation.  The  principal  things  leading  to 
success  were  a  minimum  amount  of  traumatism  to  the  soft  parts,  a  complete 
operation,  giving  thorough  drainage  through  a  free  myringotomy  after  the 
the  wound  was  closed.  Subsequent  trouble  usually  comes  from  neglect  of  the 
auditory  canal  and  middle  ear  and  for  this  reason  the  primary  dressing  is 
removed  within  twenty-four  to  thirty-six  hours  after  the  operation,  the  gauze 
wick  placed  in  the  external  auditory  canal  is  withdrawn,  the  canal  gently  irri- 
g?ted  with  a  1-1000  Alphozone  or  Dakins  Solution,  after  which  a  fresh  dressing 
is  applied.  This  treatment  should  be  given  the  auditory  canal  and  middle 
ear  daily  until  the  middle  ear  is  dry.  The  stitch  at  the  lower  part  of  the  poste- 
rior wound  is  usually  removed  at  the  time  of  the  first  or  second  dressing,  the 
skin  slightly  separated  to  allow  the  escape  of  serum  and  all  the  stitches  are 
usually  removed  the  third  or  fourth  day. 

Dr.  J.  J.  Shea,  Memphis,  Tenn.  The  method  has  many  advantages 
and,  to  my  mind,  no  disadvantage;  the  primary  d'ressing  is  removed 
on  the  third  day,  when  the  stitches  are  taken  out  (the  only  time  the 
patient  suffers  any  inconvenience)  followed  by  the  application  of  spirit 
gauze  wihich  remains  on  for  another  forty-eight  hours,  and  finally  collo- 
dion wool,  which  is  allowed  to  separate  of  its  own  accord."  (The  Jour- 
nal of  Laryngology  and  Otology,  January,  1923.) 

Last  November  Mr.Tiley  of  London,  in  the  Journal  of  Laryngology 
and  Otology  gave  a  very  complete  article  on  the  blood  clot  method  of 
closing  a  mastoid.  This  led  to  extensive  controversies  this  method  of 
closing  mastoid  Australia,  who  answered  Mr.  McGibbons  in  defuse  of 
this  method. 

"I  have  performed  approximately  400  operations  for  acute  and  sub- 
acute mastoiditis  by  the  blood  clot  method.  Previous  to  March,  1919, 
when  Mr.  Tilley's  modified  method'  appeared  in  the  Journal,  I  had 
carried  out  the  original  blood  clot  method  on  100  of  the  400  cases,  i.  e., 
flushing  the  wound  with  normal  saline,  allowing  the  cavity  to  fill  with 
blood,  and  primar*ily  stitching  without  drainage.  I  regret  to  say  that 
this  in  my  hands  was  an  entire  failure  as  only  25  per  cent  healed  with 
dry  ears,  etc.,  the  remaining  75  percent,  became  inflamed  and  broke 
down,  requiring  reopening  with  subsequent  drainage.  Still  the  patient 
was  in  no  worse  a  position  than  if  the  cavity  had  been  primarily  packed 
and  drained. 
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Since  March  1919,  In  all  acute  and  subacute  mastoiditis,  both  in 
hospital  and  private  practice  (most  of  my  private  work  is  done  in  hos- 
pital), I  have  carried  out  Mr.  Tilley's  modified  method,  that  is,  flushing 
the  entire  cavity  with  saline,  alcohol,  B.  I.  P.,  and  finally  allowing  the 
entire  cavity  to  fill  with  blood  and  stitching  the  wound  completely;  the 
results  have  been  excellent.  Out  of  300  cases,  in  95  per  cent,  ten  days 
was  the  average  stay  in  hospital;  the  middle  ear  became  dry  and  hearing 
returned  to  normal;  of  these  95  per  cent.  60  per  cent,  could  have  left  the 
hospital  on  the  eighth  d'ay,  but  acting  on  Mr.  Hunter  Tod's  valuable 
experience  that  should  sinus  thrombosis  occur  as  the  result  of  traumatism, 
it  invariably  occurs  not  later  than  the  tenth  day,  and  in  these  acute 
cases  of  mas'toiditis,  50  per  cent,  at  least  have  their  sinus  exposed,  so 
that  the  tenth  day  was  precautionary  the  remaining  5  per  cent,  showed 
redness  of  the  wound  with  serious  discharge  at  the  lower  extremity 
requiring  re-opening  to  the  extent  of  1  mm ;  these  cases  were  rapidly 
put  right  by  the  application  of  dry  heat  (the  electric  box) ;  in  only  one 
was  there  free  suppuration  w^hich  recovered  with  the  usual  three  weeks 
packing. 

The  exposure  of  d'ura  mater  and  the  sinus  does  not  in  the  least  in- 
terfere with  primary  closure. 

Out  of  the  400  cases  5  were  admitted  with  a  fulminating  meningitis 
and  died,  while  3  entered  the  hospital  with  cerebro-spinal  meningitis 
(diplococcus    intracellularis)    and    recovered. 

Dr.  Oertel  closing:  It  seems  to  me  that  two  things  may  be  stated 
as  evident,  first :  I  submit  that  if  we  can  get  primary  union  in  even  fifty 
per  cent  of  cases  we  are  not  doing  our  duty  to  ourselves  or  to  our  patients 
if  we  do  not  employ  the  blood-clot  method.  I  also  submit  that  if  one 
finds  that  the  employment  of  the  blood-clot,  method  does  not  result  in 
at  least  this  percentage  of  primary  unions  he  would  better  look  ot  his 
technique  for  the  cause  of  failure. 


THE  PERSISTENT  INFANTILE  ETHMOID. 

By   JOHN   J.    SHEA,    M.    D.,    Memphis,    Tennessee. 

Wittmaack,  of  the  University  of  Jena,  published  in  1918  two  vol- 
umes, "Uber  die  normal  und  die  pathologische  Pneumatisation  des 
Schlafenbeines,"  and  "Einschleblich  ihrcr  Beziehungen  zu  den  Mit- 
telohrerkrankungen,"  one  of  which  is  a  text  and  other  an  atlas.  He 
described  the  persistent  infantile  mastoid  and  gives  as  its  cause  infec- 
tions of  the  bone  in  early  childhood.  At  great  length  he  describes 
how  infections  of  the  middle  ear  can  limit  the  growth  of  the  mastoid 
bone  and  retard  its  pneumatization.  The  prototype  of  the  persistent 
infantile  mastoid  is  seen  in  the  persistent  infantile  ethmoid.  Unfor- 
tunately the  author  has  not  had  the  advantage  of  many  autopsies  on 
the  ethmoids  of  infants  but  has  drawn  the  material  for  this  paper 
from  operative  cases. 

The  ethmoid  cells  are  present  at  birth.  They  develop  until 
puberty  is  well  established  and  reflect  in  their  growth  the  influences 
of  the  infections  they  have  suffered.  The  sphenoid  sinus  is  generally  a 
distinct  bony  cell  at  birth  but  has  no  clinical  significance.  (1)  From 
the  age  of  three  the  sphenoid  sinus  grows  rapidly  so  that  at  the  age  of 
ten  it  reaches  its  adult  size.  (2)  The  frontal  sinus  is  formed  by  the 
migration  of  an  anterior  ethmoid  cell  into  the  frontal  bone  and  as 
soon  as  the  cell  enters  the  frontal  bone  it  becomes  the  frontal  sinus. 
(3)  At  birth  and  during  the  early  years  of  life  the  ethmoid  cells  are 
sharply  divided  into  an  anterior  group  and  posterior  group.  The 
sphenoethmoid  labyrinth  will  assume  the  size  and  shape  that  its  com- 
ponent bones  will  allow  and  the  i)resence  or  shape  of  the  frontal  sinus 
is  governed  by  the  migration  of  the  anterior  ethmoid  cells.  The 
growth  of  the  spheno-ethmoid  labyrinth  should  be  proportionately 
pneumatization  and  capsulation.  In  the  persistent  infantile  spheno- 
ethmoid labyrinth  the  pneumatization  is  subnormal  and  the  capsule 
hypertrophied.  The  characteristic  persistent  infantile  sphenoid-eth- 
moid labyrinth  in  the  adult  has  few  anterior  cells  and  these  are  small 
with  hard,  thick  walls  which  do  not  niigrate  sufficiently  to  form  a 
frontal  sinus  or  if  they  do  form  a  frontal  sinus,  it  is  only  rudimentary. 
The  posterior  cells  are  likewise  few  with  hard,  thick  walls,  but  are  lar- 
ger than  the  average  posterior  cell,  though  their  aggregate  volume  is 
less.     The  sphenoid  sinus  is  small  and  its  walls  are  thick  and  firm. 
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The  membrane  lining  of  these  cells  is  thin  and  not  capable  of  normal 
secretory  powers.    Atypically  ])laced  cells  are  very  common. 

The  role  of  the  endocrines  is  speculative,  but  evidently  a  potent 
factor  in  many  of  these  cases.  Some  of  our  adults,  possessing  per- 
sistent infantile  ethmoids,  could  be  classed  as  subnormal  endocrine 
subjects,  whereas  others  were  average  individuals  and  one  (Case  2) 
was  of  the  hyper-pituitary  class  as  proven  by  his  massive  build  and 
a  large  sella  turcica  shown  by  the  roentgenogram. 

The  etiology  of  the  infections  of  these  cases  is  the  same  as  any 
sinusitis  but  the  course  of  the  infection  tends  towards  chronicity. 
When  infected  these  cases  suffer  more  intensely  because  of  the 
osteitis.  When  first  seen  these  cases  may  give  the  aj^pearance  of  an 
atrophic  rhinitis  because  the  turbinates  are  small  and  the  discharge 
chronic.  The  lack  of  sufficient  moisture  more  readily  dries  the 
discharge  into  scabs  and  crusts.  The  roentgenogram  will  tell  the 
story.  Here  will  be  found  a  skull  with  absent  or  rudimentary  frontal 
sinuses ;  small  ethmoids  with  thick  walls,  cloudy  or  cystic ;  small 
sphenoid  sinuses  with  heavy  walls  and  small  antra. 

The  clinical  course  is  towards  chronicity  and  even  though  oper- 
ated upon,  the  healing  is  slow.  This'  is  very  notable  where  on  one 
side  the  sphenoid  is  of  average  size  and  on  the  other,  rudimentary. 
The  normal  sphenoid  will  follow  the  natural  convalescence  while  the 
rudimentary  sphenoid  will  not  heal  readily  and  requires  long  and 
persistent  care. 

The  treatment  for  these  cases  is  surgical  with  prolonged  and 
careful  i)ost  operative  care.  When  the  discharge  diminishes,  the 
scabs  will  cease  to  be  present. 

CASE   REPORTS 

Case  I.  Baby  S.,  age  one  year.  Normal  roentgenogram  for  one  year 
old  baby.  The  f rentals  are  not  yet  formed.  The  ethmoids  are  of  average 
size  and  as  seen  the  right  ethmoids  are  cloudy,  showing  tlic  clinical  possi- 
bilities of  the  ethmoids  at  one  year. 

Case  II.  P.  T.,  age  twelve,  with  a  history  of  infection  of  sinuses  begin- 
ning during  the  first  year  of  life  and  persisting  until  the  present.  The  ex- 
amination shows  aai  atrophic  nose,  small  middle  turbinates  and  many  scabs 
and  crusts.  The  tonsils  and  adenoids  have  been  removed.  The  roentgenogram 
shows  the  absence  of  the  frontal  sinus  which  substantiates  the  history  of  the 
infection  beginning  the  first  year  of  life.  The  ethmoids  have  the  characteristic 
hard  thick  walls  with  one  large  posterior  cell.  The  left  antrum  is  cloudy. 
The  findings  at  operation  confirmed  the  above  pathology. 

Case  III.  I.  M.,  age  five,  gives  a  history  of  nasal  discharge  since  age  of 
three  and  presents  all  the  symptoms  and  signs  of  an  atrophic  rhinitis.  The 
roentgenogram    shows    absence    of    the    frontals,    small    thick   walled    anterior 
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cells  and  one  large  posterior  cell  on  each  side.  The  sphenoid  is  exceptionally 
large. 

Case  IV.  Miss  M.  C,  age  28.  Tho  roentgenogram  shows  on  the  right 
side  persistent  infantile  ethmoids  and  a  rudimentary  frontal  sinus.  The  cells 
on  the  left  side  are  well  developed  with  a  cystic  posterior  ethmoid  cell.  At 
operation  there  was  found  a  large  spur  to  the  right  formed  by  the  vomer,  as 
if  an  injury  has  been  sustained  at  an  early  age.  This  deformity  evidently 
was  the  cause  of  an  arrest  of  development  on  the  right  side.  The  membrane  of 
the  right  cells  was  atrophic  and  that  of  the  left  side  was  polypoid. 

Case  V.  Mrs.  N.  B.,  age  36.  The  roentgenogram  demonstrates  the  left 
frontal  as  absent.  This  case  typifies  the  tendency  towards  chronicityj  when 
the  persistent  infantile  ethmoid  becomes  infected.  The  sphenoid  on  the  left 
was  infantile  and  there  was  also  a  large  posterior  cell  with  firm  thick  walls, 
external  and  superior  to  the  sphenoid.  She  was  operated  upon  during  my 
absence  at  war  and  upon  my  return  I  found  her  with  a  chronic  purulent  dis- 
charge two  years  after  operation.  Better  drainage  was  established  by  re- 
moving the  partition  between  the  sphenoiid  and  this  large  posterior  cell.  It 
has  been  our  experience  that  atypically  placed  posterior  ethmoid  cells 
frequently   accompany    persistent    infantile    sphenoids. 

Case  VI.  S.  E.  M.,  age  40.  The  roentgenogram  shows  rudimentary 
frontals  and  a  small  sphenoid  sinus  on  the  left  with  cloudy  antrum  on  this 
same  side.  The  anterior  ethmoids  were  small  and  the  posterior  cells  cystic. 
In  the  lateral  roentgenogram  the  small  left  sphenoid  sinus  is  outlined  in  its 
superimposed  position.  The  patient  was  then  under  suspicion  as  a  tubercu- 
lous subject.  He  gave  a  history  of  repeated  acute  exacerbations  of  an  in- 
fection of  the  sinuses  since  childhood.  Both  nares  were  dirty  and  the  left 
middle  turbinate  was  in  a  crust.  After  a  thorough  exenteration  of  the 
ethmoids,  a  resection  of  the  anterior  walls  of  the  sphenoids  and  drainage  of 
the  left  antrum,  he  improved. 

Case  VII.  Mrs.  F.,  age  Z7.  The  roentgenogram  shows  a  rudimentary 
right  frontal  sinus  and  a  chronic  left  antrum.  This  plate  is  shown  to  illus- 
trate that  the  rudimentary  side  might  escape  while  the  normal  side  succumbs. 

Case  VIII.  Mrs.  B.,  age  33.  Roentgenogram  of  mastoid  shows  persis- 
tent infantile  mastoid  and  roentgenogram  of  sinuses  shows  rudimentary  frontals. 
At  operation  the  supra-orbital  ethmoid  was  easily  exposed  and  entered. 

• 
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PRACTICAL  TONSIL  HEMOSTATICS. 

By  J.  W.  JERVEY,  M.  D.,  Greenville,   S.  C. 

Less  than  a  dozen  years  ago,  at  a  meeting  of  the  American 
Laryngological,  Rhinological  and  Otological  Society,  I  had  been 
discussing  ligation  of  bleeding  vessels  after  tonsillectomy,  when  an 
able  and  well-known  Northern  laryngologist  arose  and  said  that  it 
was  too  difficult  a  procedure  to  be  used  as  routine.  Shortly  after 
that,  at  a  meeting  of  the  Southern  Medical  Association  in  Richmond, 
I  was  demonstrating  a  little  appliance  I  had  devised  to  facilitate 
such  ligations,  and  in  the  general  discussion  following,  a  Southern 
laryngologist  of  good  standing  and  repute  observed  that  the  way  he 
stopped  hemorrhage  after  tonsillectomy  was  to  "let  it  bleed!" 

I  mention  these  incidents  not  as  in  any  way  a  suggestion  that  I 
was  the  first  to  employ  ligation  in  the  tonsil  fossa  (though  in  its 
use  as  a  routine  and  systematic  procedure  I  can  safely  claim  to  have 
been  "among  those  present"  in  the  beginning),  but  simply  to  empha- 
size the  fact  that  even  so  recently  as  ten  or  twelve  years  ago  strictly 
surgical  hemostasis  was  not  generally  applied  to  tonsil  surgery. 

Prior  to  this  many  and  varied,  innocuous  and  monstrous,  and 
for  the  most  impotent,  were  the  methods,  medicinal  and  mechanical, 
used  for  the  control  of  hemorrhage  in  this  area,  and,  horrible  dictu, 
some  of  these  methods  are  in  use  even  in  this  present  enlightened  day 
of  our  Lord !  Only  a  few  days  ago  I  read  in  a  current  medical  jour- 
nal a  description  of  a  new  mechanical  device  (merely  a  modification, 
by  the  way,  of  one  of  the  old  forms  of  "tonsil  clamp")  for  the  con- 
trol of  the  hemorrhage  of  tonsillectomy,  and  it  was  hailed  as  a  great 
advance  in  this  field.    God  save  the  mark! 

"Tonsil  clamps"  of  every  conceivable  shape,  size  and  mode  of 
action  have  been  in  use  so  long  that  the  memory  of  man  runneth  not 
to  the  contrary.  They  are  as  old  as  the  hills,  and  if  I  had  my  way 
they  might  all  be  buried  under  the  highest  of  them,  and  left  to  ever- 
lasting oblivion,  there  to  lie  "unwept,  unhonored  and  unsung." 

An  objection  to  most  tonsil  clamps  is  that,  applied  to  one  tonsil, 
they  interfere  with  the  freedom'  of  operative  movements  directed  to 
the  other  tonsil.  Again,  they  maintain  pressure  and  interfere  with 
free  circulation  in  an  area  where  at  least  a  normal  blood  supply  is 
wanted  for  the  prevention  of  sepsis  and  the  promotion  of  repair; 
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they  are  often  difficult  to  keep  in  place  and  therefore  often  inefficient ; 
they  are  extremely  uncomfortable — even  painful — to  the  patient ;  and 
one  never  knows  how  long  they  must  be  retained  in  position. 

So  much  for  real  practical  objections.  I  have  another — an  aes- 
thetic one.  A  nice-looking  patient  (and  the  other  kind  even  more  so) 
looks  altogether  too  unhappy  and  idiotic  with  mouth  propped  open, 
saliva  drooling  over  the  chin,  and  robbed  of  articulate  speech,  to  satisfy 
either  the  artistic  instinct  of  the  properly  fastidious  and  cultivated 
professional  man,  or  the  vanity  of  the  poor  fish  of  a  victim.  Yet  the 
idea  of  the  clamp  has  such  a  strangely  compelling  hold  upon  the  sur- 
gical mind  that  even  I,  in  times  past,  have  felt  the  almost  irresistible 
yearning,  like  every  other  laryngologist  worthy  of  the  name  that 
ever  lived,  to  invent  a  tonsil  clamp ;  but  happily  the  contemplation  of 
the  considerations  above  was  a  complete  prophylactic  success,  and 
thus  the  world  is  spared  the  Jervey  tonsil  clamp ! 

Other  mechanical  devices  include  the  Michel  or  some  similar 
clamp,  various  ligatures,  and  pressure  such  as  is  afforded  by  sponges. 
The  latter  we  all  resort  to,  of  course,  and  in  their  application  and 
limitations  they  are  strictly  surgical.  But  the  Michel  clamp,  how- 
ever useful  in  other  fields,  has  no  proper  place,  in  my  humble  opinion, 
in  tonsil  surgery.  It  is  too  large  and  heavy,  too  dangerous  as  re- 
gards possible  loosening  and  inspiration. 

As  to  the  medicinal  or  chemical  or  biological  hemostatics,  the 
astringents,  organic  and  inorganic,  most  of  them,  in  my  experience, 
are  as  snares  and  delusions.  Epinephrin  in  its  various  forms,  such 
as  adrenalin,  suprarenalin,  etc.,  is  invaluable  both  as  a  preliminary 
and  as  an  efficient  agent  in  post-operative  oozing.  In  such  cases  I 
use  this  with  tannic  acid  with  great  satisfaction.  But  such  a  rrton- 
strous  and  horrible,  clot-forming  and  trouble-making,  old  hemostatic 
as  Monsel's  Solution  I  mention  only  to  condemn  as  being  what  the 
foregoing  terms  would  indicate.  Other  chemicals  and  organic  prep- 
arations are,  I  think,  overrated. 

Strictly  speaking,  and  may  I  say  correctly  speaking,  the  surgical 
control  of  hemorrhage  must  always  be  mechanical.  The  physical 
shutting  off  of  the  opened  end  of  a  blood  vessel  is  not  only  the 
desideratum  but  the  demand  of  good  surgery.  In  tonsil,  as  in  other, 
surgery  this  is  accomplished  quite  satisfactorily  by  ligation.  But 
many  find  ligation  difficult  in  most  cases,  and  most  find  it  difficult 
in  many  cases — for  reasons  which  need  not  h.ere  be  expatiated  upon. 

Neither  the  suturing  together  of  the  pillars,  nor  the  suturing 
of  the  pillars  over  a  tampon  is  an  uncommon  recourse  but  there 
are  very  valid  objections  to  both  procedures. 


PRACTICAL    TOXSIL   HEMOSTATICS.  3(59 

What  tlKii  is  the  answer? 

The  Gushing  brain  clamp. 

Some  five  or  six  years  ago,  my  friend  Oertel,  of  Augusta, 
Georgia,  spoke  to  me  of  this  method  of  control  of  the  hemorrhage 
of  tonsillectomy.  It  appealed  to  me.  I  adopted  it  experimentally. 
I  have  used  it  ever  since,  with  unceasing  joy  and  never  a  regret.  The 
bleeding  vessel  is  picked  up  and  tlie  tiny  silver  wire  clamp  is  applied, 
with  the  greatest  ease  and  celerity.  The  result  is  almost  one  hundred 
per  cent,  satisfactory.  The  tiny  clamp  is  eventually  thrown  off, 
expectorated  or  swallowed — no  matter  which.  If  accidentally  (poss- 
ibly never)  inspired,  it  is  covered  with  a  slimy  mucous  coating  and 
is  immediately  expelled  as  any  other  little  globule.  Occasionally  it 
remains  in  situ,  and  is  a  source  of  minor  complaint,  when  it  is  easily 
found  and  picked  ofif  with  forceps. 

I  have  here  a  sample  of  this  little  forceps  and  the  little  silver 
wire  clamps.    They  are  as  simple  as  they  are  efficient. 

DISCUSSION 

Dr.  Joseph  B.  Greene,  Asheville,  N.  C.  Ill  reference  to  the  subject 
of  tonsillar  bleeding  as  presented  by  Dr.  Jerve.v  will  say  that  for  a  number 
of  3"ears  I  have  had  very  little  trouble  from  this  cause.  It  has  been  my 
practice  to  prevent  bleeding  rather  than  to  attempt  to  control  it  after  it  has 
well  started.  My  method  is  to  hold  the  tonsil  in  its  fossa  with  the  forceps, 
after  removal  with  the  wire  snare,  for  a  period  of  about  two  minutes. 
On  the  removal  of  the  tonsil  after  this  period  of  time  I  usually  find  the 
tonsillar  fossa  dry,  and  it  is  very  infrequent  that  it  becomes  necessarj'  to 
catch  a  bleeding  vessel.  The  tonsil  itself  is  far  preferable  to  a  sponge  and 
possesses  the  additional  advantage  of  applying  the  "Tissue  juices"  to  the 
mouths  of  the  open  vessels  at  a  time  when  hemostasis  is  most  needed. 
This  method  possesses  the  additional  advantage  in  that  it  produces  less 
trauma  than  the  usual  method  of  sponging  for  the  reason  that  it  readily 
adapts  itself  to  the  fossa  and  is  softer  than  the  gauze  which  is  so  generally 
used  for  this  purpose. 

Dr.  J.  A.  Stucky.  Lexington,  Ky.  The  very  practical  paper  of  Dr. 
Jervey's  emphasizes  the  needs  of  the  hour,  since  tonsillectomy  properly 
done  is  a  semi-major  operation  and  requires  a  surgical  technique  not 
thought  of  a  few  years  ago.  The  controlling  of  bleeding  is  a  condition 
not  a  theory  that  confronts,  and  the  suggestion  of  the  essayist  as  to  the 
use  of  the  Gushing  Silver  Wire  Clamp,  which  is  an  improvement  on  the 
metal  clamp  I  have  been  using  for  several  years.  I  believe  would  add  to 
the  comfort  and  satisfaction  of  our  patients  as  well  as  ourselves.  I  have 
seen  Dr.  Jervey  use  this  method  and  being  very  much  pleased  with  the 
results  he  obtained  it  is  my  purpose  to  give  it  a  thorough  trial. 

Dr.  T.  E.  Oertel,  Augusta  Ga.  Dr.  Jervey  has  mentioned  that  I 
brought  to  his  attention  the  method  of  hemostasis  with  silver  clips  it  is, 
however,  r.ot  original  with  myself  and  I  think  Dr.  Crow  was  the  first  to 
employ  it.  I  have  been  using  these  clips  for  some  twelve  or  fourteen 
years  and  I  think  during  this  time  I  have  not  used  a  ligature  in  a  tonsillar 
hemorrhage.  I  never  hesitate  if  bleeding  is  at  all  persistent  to  catch  up 
the  vessel  and  apply  one  of  these  clips.  Of  course,  in  children  this  is 
comparatively    seldom    necessary,    but    even    then    I    prefer    to   ligate    the 
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vessel  rather  than  to  keep  the  patient  longer  under  the  anesthetic  or 
to  run  the  danger  of  post-operative  hemorrhage.  In  grown  people  it  is 
more  often  necessary  to  use  some  artificial  means  of  stopping  bleeding 
vessels  and  I  found  these  little  clips  to  be  sufficient  in  all  cases.  They  are 
so  light  that  if  they  are  dropped  they  stick  to  the  nmcous  membrane 
and  I  think  there  is  no  danger  of  their  being  insufflated.  The  question 
is  often  asked:  What  becomes  of  them?  I  don't  know,  I  presume  they 
are  for  the  most  part  either  swallowed  or  spat  out.  I  have  never  had  to 
remove  one  but  one  time  when  the  patient  applied  to  me  some  ten  days 
after  the  operation  complaining  of  a  feeling  of  discomfort  on  one  side 
and  I  found  a  little  clip  used  had  not  sloughed  off.  After  these  years  of 
experience  without  the  slightest  untoward  result  I  expect  to  continue 
using  them  as  the  easiest  method  whereby  a  hemorrhage  may  be  con- 
trolled in  the  tonsillar  operation.  It  is  quite  as  easy  to  employ  them  when 
local  anesthesia  is  used  as  it  is  in  general  anesthesia,  and  I  think  if  once 
you  begin  to  use  them  you  will  discard  all  other  methods. 


THE    ELECTRO    CAUTERY    IN    THE    TREATMENT    OF 
LARYNGEAL  TUBERCULOSIS. 

By  J.  B.  GREENE,  M.  D.,  Asheville,  North  Carolina. 

The  electro  cautery  is  not  a  new  method  of  treatment  for  laryn- 
geal tuberculosis,  but  the  fact  that  it  has  not  been  as  fully  accepted 
by  our  profession  as  it  deserves  is  my  reason  for  presenting  the  sub- 
ject to  you  at  this  time.  Gruenwald  back  in  1907  strongly  advocated 
the  application  of  the  cautery  for  tuberculosis  of  the  larynx,  and  in 
this  country  Wood,  Fetterholf,  Freudenthal,  Levy  and  others  have 
urged  its  more  general  use  in  this  condition.  The  fact  that  such  a 
multitude  of  drugs,  as  formalin,  lactic  acid,  nitrate  of  silver,  methy- 
lene blue,  scarlet  red,  iodoform,  and  more  recently  chaulmoogra  oil, 
have  been  recommended  from  time  to  time  by  various  writers  would 
indicate  that  none  of  them  has  proven  entirely  satisfactory.  In  my 
opinion  the  cautery  is  destined  to  become  the  chief  therapeutic  meas- 
ure at  our  disposal  for  the  reason  that  it  fulfills  two  important  re- 
quirements in  that  it  is  curative,  and  also  that  it  relieves  pain.  Then 
again  it  is  suitable  for  almost  any  type  of  lesion.  It  accomplishes 
within  a  comparatively  short  time  what  drugs  fail  to  accomplish 
after  swabbing  continued  over  a  long  period  of  time.  St.  Clair 
Thomson  recently  said  in  a  paper  before  the  American  Laryngolog- 
ical  Association,  (1919)  "I  have  given  up  lactic  acid,  and  practically 
all  chemical  caustics  are  found  to  be  ineffective  compared  to  the  gal- 
vano  cautery.  It  is  the  one  treatment,  not  only  for  ease  but  for  cure." 
The  cautery  stands  somewhere  between  tlie  ultra  conservative  form 
of  treatment  where  nothing  is  done  save  rest  to  voice,  with  perhaps 
a  cleansing  spray,  and  that  of  Heryng  and  Krause  who  advise  such 
radical  measures  as  removal  of  the  tuberculous  lesion  by  the  curette 
or  forceps.  The  cautery  is  not  a  radical  measure  for  the  reaction  is 
usually  slight,  and  ddicate  structures  are  not  sacrificed.  No  attemjjt 
is  made  to  remove  all  diseased  tissue  as  is  the  case  with  malignant 
growths,  but  rather  to  stimulate  the  formation  of  new  blood  vessels 
with  later  development  of  scar  tissue.  Wood  has  well  shown  by  a 
series  of  experiments  that  tubercles  artificially  produced  in  the  skin 
of  guinea  pigs  disappeared  by  the  use  of  the  cautery.  A  micro- 
scopic section  showed  that  the  favorable  action  extended  well  beyond 
the  site  of  the  cautery  needle.  These  experiments  so  heightened  his 
enthusiasm  for  this   form  of  treatment  that  Wood  has  practically 
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abandoned  all  other  therapeutic  measures  in  the  way  of  topical  ap- 
plications. This  method  of  treatment  is  usually  not  painful  and 
spares  the  patient  the  exertion  and  fatigue  incident  to  frequent 
visits  to  the  doctor's  office.  As  a  rule  an  interval  of  several  weeks  is 
recjuired  for  the  reaction  to  subside  before  a  repetition  of  the  cau-. 
tery  in  the  same  locality  is  advisable,  though  a  shorter  time  may 
elapse  should  an  entirely  different  area  be  attacked.  It  is  usually 
safer  not  to  attempt  too  much  at  one  sitting  in  order  to  avoid  unpleas- 
ant reaction.  I  have  a  patient  now  under  my  care  for  tuberculosis 
of  the  middle  ear  whose  epiglottis  was  treated  with  the  electro 
cautery  seven  years  ago  by  Fetterolf.  He  has  now  a  perfectly 
healed  stump  of  an  epiglottis  with  not  the  slightest  evidence  of  a 
recurrence.  I  would  like  to  say  just  a  word  about  rest  of  voice  as 
carried  out  by  silence.  There  is  hardly  a  question  but  that  it  proves 
a  very  useful  measure  in  certain  types  and  stages  of  the  disease,  but 
to  practice  it  as  a  routine  to  the  exclusion  of  all  other  forms  of  treat- 
ment is  in  my  opinion  not  doing  the  best  possible  for  our  patients. 
In  the  early  stages  of  the  disease,  evidenced  by  general  redness, 
situated  other  than  the  epiglottis,  there  is  hardly  a  doubt  but  that 
vocal  rest  so  far  as  it  can  be  attained,  is  a  very  valuable  measure. 
In  fact  I  am  inclined  to  think  it  should  be  the  sole  reliance  at  this 
stage  so  far  as  local  treatment  is  concerned.  It  has  never  seemed 
to  me  that  old  infiltrated  areas  associated  with  a  good  deal  of  scar 
tissue,  wherever  situated,  are  in  the  least  favorably  influenced  by 
vocal  rest.  We  must  remember  that  perfect  rest  to  the  larynx  is  very 
difficult  to  obtain.  Whispering  unless  executed  by  the  lips  does  not 
take  all  the  burden  from  the  larynx,  and  coughing  as  we  know  places 
a  great  strain  on  the  vocal  apparatus.  The  use  of  the  pad  and  pencil, 
or  the  sign  language,  are  far  preferable  to  the  use  of  the  whispering 
voice.  The  great  advantage  of  the  electro  cautery  is  the  hopeful 
prospect  of  early  healing  of  the  lesion,  and  a  return  to  the  use  of  the 
natural  voice.  This  change  to  a  moderate  use  of  the  voice  often 
works  wonders  for  the  patient  from  a  mental  standpoint.  In  refer- 
ence to  contraindications,  will  say  that  in  late  stages  of  the  disease 
with  extensive  laryngeal  involvement,  particularly  if  the  chest  condi- 
tion is  bad,  the  use  of  the  cautery  is  hardly  indicated,  unless  it  be  to 
sear  ulcerations  for  the  relief  of  pain.  In  these  cases  injection  of 
the  internal  laryngeal  nerve  with  alcohol,  or  a  cocaine  spray,  may 
have  to  be  resorted  to.  As  before  referred  to  I  am  not  in  the  habit 
of  using  the  cautery  in  the  early  or  so  called  congestive  type  partic- 
ularly where  there  is  general  redness  involving  the  vocal  cords.  In 
fact  the  cautery  is  rarely  applied  to  the  cords  unless  there  be  a  well 
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localized  inriltrated  area  which  can  be  readily  reached  by  cautery. 
However,  if  there  be  a  localized  ulcer  on  the  cord  which  shows  no 
tendency  to  heal  the  cautery  may  be  necessary  to  prevent  further 
destruction  of  tissue  by  the  necrotic  process.  Prominent  tubercu- 
lous infiltrations  often  seen  in  the  posterior  commissure  respond  well 
to  the  cautery  with  marked  improvement  in  the  voice.  Lesions  of 
the  vocal  bands  do  remarkably  well  under  this  form  of  treatment 
though  care  must  be  taken  not  to  cauterize  too  deeply,  and  not  to 
attempt  too  much  at  one  sitting.  Large  and  swollen  arytenoids 
shrink  markedly  after  a  few  punctures  with  the  cautery  needle.  The 
pain  so  often  associated  with  this  condition  is  often  ameliorated.  In 
fact  since  I  have  adopted  the  cautery  in  my  laryngeal  work  I  less 
frequently  resort  to  blocking  the  internal  laryngeal  nerve  with  alco- 
hol. Tuberculosis  of  the  epiglottis  is  in  my  opinion  the  most  painful 
area  of  the  larynx,  and  the  least  benefitted  by  the  injection  of  the  in- 
ternal laryngeal  nerve.  It  is  often  astonishing  how  rapidly  the  pain 
disappears  after  a  few  punctures  with  the  electro  cautery  needle. 
If  there  be  ulceration  these  should  receive  superficial  cauterization. 
I  do  not  share  the  opinion  of  those  who  hold  that  the  adoption  of 
the  cautery  has  entirely  supplanted  the  surgical  removal  of  the  epi- 
glottis. There  are  cases  where  this  seemingly  radical  procedure  is 
entirely  justified,  particularly  when  the  ulceration  is  situated  near  the 
tip,  and  is  causing  pain  unrelieved  by  any  other  measure.  Then 
again  as  massive  infiltrations  of  this  region  disappear  very  slowly 
by  cauterization,  much  time  can  be  saved  by  removal  of  at  least  a 
portion  of  the  epiglottis.  The  stump  should  then  be  treated  by  the 
cautery. 

Technique.  In  the  use  of  the  cautery  I  have  largely  followed 
the  method  of  Wood  who  has  been  a  strong  advocate  of  this  form 
of  treatment  for  a  number  of  years.  It  is  my  custom  to  practice  the 
indirect  method,  though  I  realize  that  skilled  laryngologists  like 
Arrowsmith,  Lynch,  Dean  and  others  prefer  the  direct  method  using 
the  suspension  apparatus.  It  has  seemed  to  me  simpler  and  perhaps 
more  comfortable  to  make  the  application  by  the  indirect  method, 
making  it  simply  an  office  procedure.  However,  every  well  equipped 
sanitorium  for  the  tuberculous  should  be  equipped  with  a  treatment 
room  where  patients  in  a  weakened  condition  can  be  spared  the  exer- 
tion incident  to  a  visit  to  the  doctor's  office.  As  to  the  anesthetic 
will  say  that  the  pharynx  and  larynx  are  first  sprayed  with  a  4% 
cocaine  solution.  The  laryngeal  applicator  well  protected  with  cot- 
ton is  moistened  with  sterile  water  and  then  dipped  into  cocaine 
flakes.     The  larynx  is  next  thoroughly  anesthetized,  using  at  least 
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three  applications  at  intervals  of  several  minutes.  Inasmuch  as  every 
tuberculous  larynx  presents  a  different  picture  it  is  needless  to  say 
that  it  would  be  impossible  to  give  a  technique  that  would  be  suitable 
for  every  case.  However,  as  a  general  proposition  would  say  that 
ulcerations  require  a  superficial  cauterization  with  a  knife,  and  infil- 
trations except  within  the  larynx  proper,  require  needle  punctures. 
As  a  rule  it  is  better  to  be  satisfied  with  not  more  than  three  or  four 
punctures  at  one  sitting.  It  is  my  custom  to  enjoin  absolute  silence 
for  about  a  week  after  the  use  of  the  cautery,  except  where  the  epi- 
glottis is  being  treated,  returning  gradually  to  the  whispering  voice. 
I  frequently  advise  the  use  of  cracked  ice  held  in  the  mouth  at  fre- 
quent intervals  for  several  days  following  the  use  of  the  cautery. 
It  seems  to  lessen  the  reaction  and  add  to  the  patient's  comfort. 

Although  the  title  of  this  paper  might  preclude  a  discussion  of 
pharyngeal  tuberculosis  I  would  like  to  say  for  ulcerations  in  this 
region  there  is  no  other  form  of  treatment  which  will  compare  with 
the  electro  cautery.  This  has  no  reference  to  the  miliary  form  of 
the  disease  manifested  by  superficial  grayish  patches  on  the  pharynx. 
This  type  of  the  disease  often  indicates  a  general  dissemination  with 
a  lowered  resistence,  and  is  as  hopeless  here  as  when  manifested 
eleswhere  in  the  body. 

In,  conclusion  I  wish  to  say  that  no  field  of  our  special  work  is 
more  deserving  of  untiring  efi"orts  than  the  treatment  of  laryngeal 
tuberculosis.  If  I  have  succeeded  in  arousing  your  interest  in  the 
treatment  of  a  condition  which  promises  so  much  for  the  patient's 
cure  and  comfort,  then  I  shall  feel  fully  justified  in  having  taken 
your  time  in  the  presentation  of  this  subject. 

DISCUSSION. 

Dr.  John  J.  Shea,  Memphis,  Tennessee :  It  is  of  interest  to  learn  that 
the  value  of  cauterization  in  tuberculous  ulcers  as  in  hyperemia.  The 
electric  needle  is  undoubtedly  the  best  cautery  as  its  burn  is  the  least  pain- 
ful and  when  accomphshed,  is  completed. 


MEETING  OF  THE  I\I1D- WESTERN  SECTION  HELD  IN 
OMAHA,  NEBRASKA,  FEBRUARY  21,  1923,  UNDER  THE 
CHAIRMANSHIP  OF  DR.  ROBERT  LEVY  OF  DENVER, 
COLORADO. 
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By  WILLIAM  C.   BANE,   M.   D.,   Denver,   Colorado. 

(Illustrated). 

In  October,  1921,  I  became  interested  in  taking  pictures  of  the 
eye,  using  No.  1  A  Autographic  Kodak,  adding  to  the  regular  anas- 
tigmat  lens  plus  lenses  in  a  portrait  attachment.  Beginning  with  a 
plus  2  dioptre  lens,  I  increased  the  strength  to  a  plus  12  dioptre.  By 
extending  the  bellows  to  six  foot  focus  on  the  scale  of  the  kodak, 
which  is  the  limit  on  nearly  all  kodaks,  and  then  using  a  plus  6  dioptre 
lens  in  the  portrait  attachment,  the  focal  distance  was  found  to  be 
six  inches  from  the  plane  of  the  face  of  the  portrait  attachment  and 
the  image  of  normal  size. 

The  focal  distances  for  the  various  strengths  of  plus  lenses  were 
obtained  by  using  a  ground  glass  on  the  back  of  the  kodak  and  taking 
accurate  measurements  from  the  front  of  the  portrait  attachment  to 
object  in  view.  The  goal  was  to  obtain  a  picture  of  normal  size 
without  any  extra  enlarging  process,  and  at  a  minimum  cost.  The 
use  of  the  plus  6  dioptre  lens  in  the  portrait  attachment  has  given 
me  my  best  pictures. 

The  object  in  taking  the  photographs  is  to  supplement  the  rec- 
ords of  cases  where  illustrations  are  desirable.  Photographs  as  a 
rule  convey  to  the  mind  a  more  nearly  correct  and  lasting  impress- 
ion of  the  appearance  than  is  possible  by  word  picture  or  description. 
Nearly  all  the  photographs  I  have  taken  of  the  eye  have  been  in  day 
light,  near  the  office  window.  The  kodak  was  set  for  bulb  with  the 
stop  for  medium  sized  opening,  usually  stop  No.  4  in  the  shutter. 
The  kodak  was  then  placed  on  a  tripod  or  some  substitute  to  get 
the  exact  position  desired  vertically  and  horizontally  as  well  as  the 
exact  distance  from  the  object  to  the  plane  of  the  portrait  attachment. 
The  finder  was  ignored  entirely.  The  time  of  cxi)osure  varied  from 
two  to  six  seconds  according  to  the  amount  of  light. 
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The  few  slides  I  have  to  show  you  ilkistrate  results  that  are 
obtainable  by  any  one  who  will  follow  instructions,  which  are  easily 
carried  out.  The  first  five  slides  are  of  the  eye  from  photographs 
taken  in  the  daylight.  Those  of  the  throat  and  ear  were  photo- 
graphed in  artificial  light.  The  coloring  is  my  first  attempt  in  the 
use  of  Japanese  water  colors.  This  form  of  coloring  is  easily  and 
rapidly  done,  and  to  me  very  interesting  work. 

Photographing  of  the  throat  I  have  found  to  be  more  difficult 
than  that  of  the  eye.  The  first  difficulty  was  to  get  proper  illumina- 
tion without  being  in  the  way  of  the  kodak  or  vice  versa,  the  space 
between  the  lens  and  mouth  being  but  three  inches.  The  second 
trouble  was  to  secure  proper  focusing  in  a  cavity,  and  the  third 
difficulty  was  to  get  the  patient  to  remain  quiet  long  enough  to  get 


Figure  1. — Sample  picture  of  Normal  Pharynx. 


a  picture.  With  a  camera,  having  a  long  bellows  the  task  may  be 
easier,  but  my  efforts  have  been  made  with  the  use  of  a  kodak  with 
the  exception  of  some  attempt  with  a  camera  the  past  few  days.  The 
Grayflex  was  not  a  success  in  my  hands. 

This  work  is  not  new,  having  been  done  by  others.  Doctors 
Beck,  Carmody,  Lockard  and  Macgruder  have  either  made  or  have 
had  made  for  them,  pictures  of  the  mouth  and  throat. 

It  is  necessary  to  have  a  strong  light  in  order  to  get  a  pic- 
ture in  a  few  seconds.  The  average  electric  light  attached  to  a  tongue 
depressor  is  too  feeble.  The  Shanan  lamp,  manufactured  by  V. 
Mueller  &  Co.  of  Chicago,  furnishes  an  excellent  light  and  is  used 
by  inserting  the  tip  into  one  side  of  the  mouth.     By  Shahan  lamp  a 
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good  picture  can  be  ol)tained  in  about  four  seconds.  One  of  my  lan- 
tern slides  shows  a  picture  of  a  case  of  Vincent's  Angina,  taken  by 
the  light  of  Shahan  lamp.  The  other  pictures  were  taken  with 
illumination  by  lamps  that  I  have  brought  for  demonstration.  Fig. 
1,  sample  picture  of  normal  pharynx.  These  lamps  are  daylight 
]^Iadza  lamps  of  150  Watt  each.  Fig.  2.  Position  of  lamps  and 
kodak.  They  can  be  used  by  placing  one  lamp  in  a  socket  on  a  board 
on  each  side  of  the  kodak  or  in  an  oblique  line  to  the  left  or  right 
of  the  front  of  the  kodak.  The  kodak  must  be  in  line  with  the  mouth 
and  it's  lens  six  inches   from  the  soft  palate.     A  narrow  six  inch 
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Figure  2. — Petition   of  Lamp   and   Kodak. 


metal  ruler  is  desirable  to  measure  the  distance  accurately.  The 
ruler  is  inserted  with  one  end  into  the  mouth  to  the  soft  palate,  and 
while  there  the  kodak  moved  forward  or  backward  to  reach  the  six 
inch  focus.  The  eyes  of  the  patient  should  be  protected  from  ex- 
cess of  light  by  dark  noviol  lenses  or  a  thick  dark  bandage.  Some 
patients  do  nicely  holding  their  tongue  down  with  a  depressor.  How- 
ever, it  is  an  easy  matter  for  the  operator  to  hold  the  tongue  down 
with  one  hand  and  work  the  push  pin  of  the  shutter  with  the  other 
hand.  An  extra  hand  is  needed  in  using  the  Shahan  lamp.  The 
patient's  head  must  be  held  stationary  by  resting  it  against  a  head- 
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rest.  The  board  containing  the  lamps  is  best  manipulated  on  a  tri- 
pod with  a  good  sized  shelf.  If  the  Shahan  lamp  is  used  for  illumi- 
nation, a  folding  tripod,  preferably  of  wood,  supporting  the  kodak 
will  do  nicely.  So  far  I  have  not  succeeded  in  taking  a  picture  of 
the  larynx  with  my  kodak.  The  image  of  the  larynx  as  reflected  by 
the  mirror  is  about  two  inches  farther  away  than  the  focus  of  the 
pharynx.  It  is  necessary  for  the  operator  to  see  that  he  is  holding 
the  mirror  in  proper  position  in  order  to  secure  a  picture  of  the 
larynx.    As  yet  I  have  not  been  able  to  perform  this  act. 

Since  writing  this  paper,  I  learned  tlirougli  Dr.  L.  B.  Lockard  of  tlie  ex- 
cellent photographic  work  done  by  Dr.  Thomas  R.  French  and  of  his  paper  on 
"Laryngeal  and  Postnasal  Photography  With  the  Aid  of  the  Arc-Light,"  as 
published  in  the  transaction  of  the  American  Larygological  Society  of  1896, 
page  271.  Dr.  Levy  had  mentioned  Dr.  French's  work  but  I  did  not  get  hold  of 
the  article  until  two  days  ago.  The  article  is  beautifully  illustrated  by  pho- 
tographs of  the  larynx  and  postnasal  space.  Dr.  Lockard  did  some  excellent 
work  along  the  same  line  about  ten  years  ago,  but  never  published  a  report 
of  it,  though  he  did  lecture  on  the  subject  and  exhibited  his  slides.  The  first 
work  done  by  Dr.  French  was  published  in  New  York  Medical  Journal,  Decem- 
ber 13,  1884.  He  had  made  for  his  use  a  special  camera  and  used  reflected 
sunlight  and  later  a  2,000  candle  power  arclight  for  illuminating  the  throat. 
Dr.  French  has  blazed  the  road  for  others  to  follow. 

When  the  new  process  for  colored  photography,  that  I  understand  has 
about  been  perfected,  has  been  put  on  the  market,  we  will  take  pleasure  in 
equipping    for    photographing    the    larynx. 


ATYPICAL   LATERAL    SINUS    THROMBOSIS. 

By  FRANK  L,.   DENNIS,   M.   D.,  Colorado  Springs,  Colo. 

Most  of  the  cases  of  atypical  sinus  thrombosis  reported  have 
been  atypical  in  that  there  was  a  lack  of  the  classic  symptoms  of 
chill,  sudden  rise  and  abrupt  fall  of  temperature  and  sweating, 
A  number  of  suspected  cases  have  been  reported  where,  in  spite 
of  what  seemed  to  be  indubitable  evidence  of  thrombosis,  the 
thrombus  was  not  found  at  operation  and  the  symptoms  were 
either  unexplained  or  else  were  found  to  be  due  to  some  inter- 
current affection  like  erysipelas  or  pneumonia,  or  arose  from 
otitic  pyemia.  Thus,  the  difficulty  one  most  frequently  en- 
counters is  in  arriving  at  a  correct  diagnosis  where  the  symp- 
toms are  not  typical  rather  than  in  making  a  faulty  diagnosis  in 
the  presence  of  the  classic  syndrome.  It  is  the  latter  condition 
with  which  this  paper  deals. 

At  a  meeting  of  the  Chicago  Laryngological  and  Otological 
Society  in  March  1915,  a  very  interesting  discussion  of  lateral 
sinus  thrombosis  followed  the  report  of  three  cases  by  Dr.  Boot. 
Dr.  Shambaugh  said  that  these  typical  symptoms  can  arise  from 
involvement  of  the  veins  leading  from  the  mastoid  to  the  sinus 
and  where  there  is  no  actual  thrombosis  of  the  sinus  itself. 
That  he  had  several  times  operated  in  cases  with  characteristic 
fluctuations  of  temperature  and  found  no  thrombosis  but  did 
find  a  droplet  of  pus  in  contact  with  the  sinus  wall.  Dr.  Pierce 
expressed  the  opinion  that  it  was  wiser  to  wait  for  more  than 
one  chill  and  temperature  fluctuation  before  opening  the  sinus, 
since  some  other  thing  might  be  the  cause  of  the  symptoms 
which  would  come  to  light  later  on.  Dr.  Friedberg  reported 
cases  of  scarlet  fever  mastoiditis  in  which  irregular  chills  and 
fever  with  metastasis  in  the  joints,  spleen  and  lungs  occurred 
and  in  which  lateral  sinus  thrombosis  was  not  found  at  operation. 

Seydell  reports  a  case  of  otitic  pyemia  occurring  in  a  patient 
recovering  from  a  double  mastoid  operation,  in  which  there  were 
chills  and  fluctuations  of  temperature  for  sixteen  days  with 
joint  involvement.  No  thrombosis  of  the  lateral  sinus  was  dem- 
onstrated at  operation. 

The  case  I  report  is  similar  to  SeydoH's  in  the  fact  that 
there    were    signs    of    thrombosis   with    joint    infection    but    no 
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thrombus  was  found  at  the  operation.  The  case  was  compli- 
cated further  by  a  chronic  nephritis.  In  both  our  cases  there 
was  no  lung-  or  other  metastases  with  the  joint  involvement, 
which,  according  to  Koerner's  idea  (as  pointed  out  by  Seydell) 
is  more  indicative  of  pyemia  than  of  sinus  thrombosis.  It  seems 
more  probable  that  the  diagnosis  in  my  case  is  otitic  pyemia 
rather  than  atypical  sinus  thrombosis. 

Case    Report. 

Mrs.  D.  H.  29  yrs.  old  was  seen  on  October  1st.  1922  in  consultation  with 
Drs.  D.  Chapman  and  Liddle.     The  family  history  is  not  important. 

Fast  History :  Has  had  chronic  sinusitis  for  six  or  seven  years  and 
chronic  nephritis  for  five  years,  the  urine  containing  at  times  as  much  as 
four  per  cent,  of  albumen  and  many  granular  and  hyaline  casts. 

Present  Illness:  Twenty-six  days  ago  had  earache  in  the  right  ear,  soon 
followed  by  discharge.  The  patient  then  left  the  city  and  returned  on  the 
day  of  the  examination.  During  the  past  two  weeks  there  has  been  a  swelling 
behind  the  ear  which  has  gradually  grown  larger,  cccompanied  by  some  pain. 
The  ear  is  still  discharging. 

Exam  illation:  Pus  in  the  right  ear;  sagging  of  the  superior  canal  wall. 
There  is  a  large  brawny  swelling  beneath  the  mastoid  process  with  considerable 
edema  surrounding  it.  Slight  elevation  of  temperature.  Roentgenograms 
showed  clouding  of  the  right  mastoid. 

The  patient  was  sent  to  the  hospital.  On  admission  the  temperature  was 
103°,  pulse  136.  She  complained  of  pain  in  the  ear  and  neck  and  of  fatigue 
as  she  had  just  completed  a  considerable  railway  journey.  The  urine  contained 
albumen  3  plus,  a  few  hyaline  casts  and  the  total  solids  was  47  grams.  Blood 
examin:  tion :  leucocytes,  15,400,  Polys,  72'/^f. 

On  the  following  day  under  nitrous  oxide-oxygen  anesthesia,  the  right 
mastoid  was  opened.  The  soft  tissues  over  the  mastoid  were  much  infiltrated 
and  edematous  and  when  the  incision  reached  the  tip,  pus  welled  up  from 
underneath  the  attachment  of  the  sterno-cleido-mastoid  muscle.  The  dis- 
tribution of  the  cells  was  rather  wide  spread  and  all  the  cells  contained  pus. 
The  tip  cell  was  filled  with  granulations  and  pus  which  had  perforated  the  tip 
on  the  inner  side  and  there  was  communication  with  an  abscess  cavity  in 
the  neck.  The  pus  in  the  antrum  was  under  pressure.  The  lateral  sinus  was 
not  exposed.  The  lower  half  of  the  wound  was  left  open  and  drainage  was 
provided  by  a  large  rubber  tube.  The  operation  lasted  55  minutes  and  the 
patient  left  the  table  in  excellent  condition.  Owing  to  a  laboratory  accident 
the  culture   from   the  mastoid   was   lost. 

The  case  progressed  favorably  with  gradual  decline  of  temperature,  which 
became  normal  five  dr.ys  after  the  operation.  A  iirinalysis  on  the  third  day 
showed  that  while  a  large  amount  of  urine  was  passed  (121  ounces)  the 
total  solids  had  dropped  to  26  grams  and  the  sediment  showed  red  blood  cells, 
pus,  no  casts  and  round  cell  epithelium.  The  stitches  were  removed  on  the 
seventh  day  and  the  patient  sat  up  for  forty-five  minutes.  The  temperature 
was  normal  in  the  morning,  at  noon  she  was  nauseated  and  complained  of 
abdominal  pain  and  by  evening  the  temperature  reached  103.2°.     A  consulta- 
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tion  with  a  general  surgeon,  Dr.  Stough,  on  the  8th  day,  rcsuhed  in  the 
conchision  that  the  condition  was  not  that  of  a  surgical  abdomen  but  was  due 
to  toxemia  from  nephritis.  A  blood  examination  on  this  day  showed,  Hemo- 
globin 457r,  Red  blood  cells,  2,080,000,  Leucocytes,  15,000,  Polys,  82%.  The 
wound  in  the  mastoid  contained  considerable  pus  but  the  infiltration  of  the 
neck  was  much  less.  Meroxyl  solution  which  had  been  used  to  moisten  the 
dressings,  was  discontinued  as  it  was  thought  it  might  be  a  source  of  kidney 
irritation.  The  temperature  remained  elevated  all  the  following  day  reaching 
104.2°  in  the  evening;  pulse  140,  nausea,  vomiting  and  cyanosis.  Between  10 
P.  M.  and  2  A.  M.  the  temperature  dropped  nearly  four  degrees  and  chilli- 
ness was  noted.  Four  hours  later  it  rose  to  103.2°,  falling  in  four  hours 
to  99.4°,  again  going  to  103°  in  another  four  hours  and  as  rapidly  dropping 
to  99.6°  on  the  tenth  day. 

At  noon,  the  temperature  reached  99.8°  and  at  midnight  was  again  103°. 
On  the  eleventh  day  the  temperature  was  103.8°  in  the  morning,  dropping  to 
98°  at  midnight,  the  restlessness  continuing  all  day.  There  was  slight  sweat- 
ing at  the  low  temperature  point,  a  chill  at  4  o'clock  the  next  morning  and 
a  temperature  of  103.6°  in  one  hour  afterwards,  dropping  to  98.6°  by  10  P. 
M.  A.  blood  culture  was  negative,  polys,  83%,  urea  nitrogen  47.5V(,  creati- 
nine 6.5%,  sugar  .6%. 

At  a  consultation  with  Dr.  Levy,  the  latter  concurred  in  the  diagnosis  of 
lateral  sinus  thrombosis  and  it  was  decided  to  explore  the  sinus  if  the  tem- 
perature again  showed  an  abrupt  rise.  The  next  morning,  there  was  chilli- 
ness, followed  by  a  temperature  of  102.6°  at  noon  and  in  the  evening  the 
sinus  was  exposed  for  1]4  inches.  The  wall  of  the  vein  was  gray,  tense  and 
thickened.  On  opening  the  vessel,  blood  flowed  freely  from  both  ends. 
Thrombus  was  not  demonstrated.  The  patient  was  put  to  bed  with  a  pulse  of 
140  and  there  was  a  chill  with  a  rise  of  temperature  to  105°  at  midnight  fol- 
lowing the  operation,  dropping  to  98.8°  by  morning.  On  this  date  there  was 
pain  in  the  right  wrist  and  left  knee,  drowsiness  and  vomiting.  The  temper- 
ature remained  around  103°  all  day.  The  pain  and  swelling  of  the  knee  and 
wrist  increased  and  on  the  following  day  (16th  day)  they  were  opened  by  Dr. 
Stough  and  pus  containing  streptococci  was  found.  Hiccup,  thick  and  hes- 
itating speech,  involuntary  evacuations,  muscular  twitchings,  rapid  pulse  and 
irregular  respirations  were  present  the  following  day  and  death  occurred  on 
the  18th  day.     No  autopsy. 


Summary. 

In  a  case  of  long  standing  suppurative  sinusitis  and  nephritis 
with  severe  anemia,  a  niastoiditis  developed,  which  was  permit- 
ted to  extend  imtil  a  perforation  of  the  tip  occurred,  producing 
an  abscess  in  the  deep  structures  of  the  neck.  After  a  simple 
mastoid  operation,  at  which  the  lateral  sinus  was  not  uncovered 
and  after  the  temperature  had  become  normal  with  improve- 
ment in  the  general  and  local  condition,  signs  characteristic  of 
thrombosis  appeared — consisting  of  repeated  chills,  wide  fluctua- 
tions of  teinperature  and  sweats.     Opening  of  the  sinus  showed 
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no  evidence  of  clot.  Following  the  operation  within  a  few  hours 
infectious  arthritis  appeared,  the  patient  dying  on  the  second 
day  afterwards,  probably  of  uremia. 
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DISCUSSION 

Dr.  J.  N.  Foster,  Denver,  Colo:  Many  cases  of  atypical  tlirombosis 
of  the  lateral  sinus  are  causing  a  good  deal  of  mystery  as  far  as  di- 
agnosis is  concerned.  Often  the  classical  symptoms  are  entirely  wanting, 
and  one  is  rather  misled  as  to  the  real  condition  by  what  is  apparent 
upon  the  surface.  Frequently  it  is  only  after  some  days  of  _  careful 
study  in  these  cases,  with  laboratory  tests  and  other  means  of  diagnosis 
at  hand,  that  we  are  enabled  to  come  to  a  definite  understanding  as  to 
the  character  of  the  case  that  we  are  dealing  with.  In  my  very  recent 
experience,  I  bad  a  young  boy,  eigbt  years  of  age,  who  three  years  ago, 
came  to  me  with  acute  mastoiditis,  at  which  time  Schwartze's  simple 
operation  as  done.  The  boy  made  an  uneventful  recovery.  He  had  no 
further  trouble  until  February  6th,  of  this  year  when  he  was  brought 
in  saying  that  a  few  days  ago,  he  was  struck  over  the  right  side  of 
the  head  and  ear  quite  a  severe  blow  by  one  of  his  playmates.  Since 
that  time,  the  ear  began  to  discharge,  swelling  had  taken  place  pushing 
the  auricle  markedly  down  and  forward.  It  was  exceedingly  tender 
to  pressure  but  1  was  unable  to  get  fluctuation.  After  washing  the 
canal  out  thoroughly.  I  ordered'  an  ice  bag  and  the  ear  to  be  cleansed 
with  lysol  solution.  The  boy  got  along  very  well  for  a  few  days.  But 
the  six'th  day  afterwards,  he  came  in  again  with  quite  marked  fluctua- 
tion over  the  mastoid.  At  this  time,  the  temperature  was  102°  and  pulse 
100.  I  had  his  physical  condition  examined  carefully  and  nothing  ab- 
normal was  found.  The  boy  did  not  improve,  so  on  Feb.  11th,  I  sent 
him  to  the  hospital.  The  temperature  was  104-4/5°  by  mouth,  and  the 
face  was  flushed.  The  incision  back  of  the  mastoid  made  two  days  pre- 
viously through  which  I  had  drained  the  cavity  and  curetted  the  cells, 
was  in  good  condition.  The  temperature  remained  up,  102^°.  No  rigors 
nor  sweats.  While  his  temperature  was  high,  his  mentality  seemed 
good,  although  he  was  drowsy  la  good  deal  of  the  time.  There  was  a 
slight  Kernig  at  times.  On  February  16th,  I  sent  him  to  the  operating 
room.  Under  general  anesthesia,  I  cleaned  the  cavity  out  thoroughly 
exposed  the  lateral  sinus  well  down  to  the  tip  of  the  mastoid  and  up 
and  back  half  an  inch  from  the  elbow.  No  purulent  foci  was  found 
but  blood  escaped  freely  when  ithe  sinus  was  opened  above  and  below. 
Within  the  next  12  hours,  the  temperature  dropped  to  100,  and  the  boy 
improved  mentally,  and  things  seemed  to  be  in  good  condition.  On  the 
20th  however,  the  temperature  was  quite  marked  again,  and  on  re- 
moving the  dressing,  we  had  quite  a  profuse  bleeding  from  the  lateral 
sinus.  Since  then  the  boy  has  made  a  normal  recovery.  He  now  comes 
to   the   ofifice    for    treatment. 

I  think  this  was  a  lateral  sinus  infection  with  a  small  focus  just 
begining  in  the  wall  of  the  vessel.  The  escape  of  the  infected  blood 
on  opening  the  lateral  sinus  and  at  the  first  dressing  after  the  operation 
was  responsible,  in   my  opinion,  for   recovery. 

Dr.  C.  E.  Cooper,  Denver,  Colo :  As  Dr.  Dennis  has  so  clearly 
observed,  that  the  classical  symptoms  of  lateral  sinus  thrombosis  may 
be  present,  and  yet  no  throimbosis ;  so  also  we  should  not  forget  that  the 
opposite  condition  may  occur,  i.  e.,  a  thrombus  really  obstructing  the 
sinus,  and  evidenced   by  no  clinical  symptoms   at  all. 
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Some  years  ago,  as  I  recall,  Dr.  E.  W.  Day  reported  several  such 
cases.  I  have  had  the  opportunity  of  seeing  one  in  a  patient,  who 
had  an  acute  mastoiditis  of  several  weeks  duration.  The  cellular  por- 
tion was  completely  broken  down,  the  sinus  exposed,  by  the  disease  and 
found  thrombosed.  In  the  absence  of  constitutional  symptoms,  it  was 
not  disturbed.  The  patient  made  an  uneventful  recovery.  The  infection 
was   a   pneumococcus. 

Dr.  E.  N.  Robertson,  Concordia,  Kas. :  It  has  been  my  privilege  to 
care  for  four  cases  of  suspected  lateral  sinus  infection  and  while  only 
one  of  these  was  demonstrated  to  be  a  thrombosis  and  this  one  a  mural 
clotting,  it  seems  to  me  they  are  of  sufficient  interest  to  warrant  a  brief 
description  in  connection  with   Dr.  Dennis'  paper. 

The  first  case  was  that  of  a  boy  age  8,  who,  following  a  simple 
mastoidectomy,  continued  to  have  a  remittent  fever,  without  chills  but 
with  metastases  in  leg,  ankle  and  elbow,  all  of  which  symptoms  subse- 
quent operation  proved  to  be  due  to  a  mural  clot  in  the  sigmoid  sinus. 
Recovery  occurred  after  obliterating  the  sinus  and  ligating  the  jugular. 
Possibly   the   absence   of   chills   in  this   case   can   be   considered   atypical. 

The  second  case  was  that  of  a  girl  age  13,  who  had  a  bilateral 
otitis  media  chronica  of  several  years  duration.  For  a  week  previous 
to  admission  she  had  had  a  high  temperature  and  had  cried  day  and 
night  on  account  of  the  pain  in  the  left  ear  and  left  side  of  head.  A 
conservative  radical  or  Heath  operation  was  performed  with  some 
relief  of  the  intense  pain,  but  at  least  once  every  24  hours  the  temper- 
ature continued  to  rise  to  104°  or  105°,  preceded  nearly  every  time  by 
a  chill  and  followed  by  profuse  sweating.  A  second  operation  for  the 
exploration  of  the  lateral  sinus  was  advised  but  refused  by  the  parents. 
The  chills,  daily  exacerbation  of  temperature  continued  for  ten  days  and 
then  subsided  and  patient  recovered.  Sodium  salicylate  in  large  doses 
and  mercurial  rubs  was  the  only  treatment  used. 

The  third  case  was  that  of  a  boy  age  5  who  developed  a  mastoid- 
itis during  an  attack  of  the  flu.  Temperature  was  105°  at  time  of  opera- 
tion. Simple  mastoidectomy  was  done,  finding  the  mastoid  antrum  full  of 
pus  and  granulations.  In  spite  of  the  thorough  opening  of  the  mastoid 
a  remittent  fever  continued  without  chills,  going  often  to  105°.  Two 
other  physicians  looked  the  boy  over  carefully  and  reported  that  since 
they  could  find  no  other  cause  for  the  rise  of  temperature  it  must  be 
due' to  the  ear.  While  a  lateral  sinus  infection  was  suspected  there  were 
not  sufficient  local  signs  and  further  operative  interference  was  not 
urged.     After   four  weeks  of   remittent   fever   the   child   recovered. 

The  fourth  case  was  a  consultation  with  two  other  physicians  in  a 
neighboring  town  concerning  a  patient  who,  following  recovery  from 
pneumonia,  was  left  with  a  discharging  ear.  For  a  couple  of  weeks  the 
ear  ran  freely  with  very  little  pain  or  temperature.  Suddenly  there 
was  a  chill  with  temperature  running  up  to  106°,  followed  by  profuse 
sweating  and  return  to  normal  temperature.  Satisfying  themselves  that 
the  lung  condition  had  entirely  cleared  and  ruling  out  every  other 
cause,  the  new  symptoms  were  laid  to  the  ear  and  further  consultation 
requested.  Suspecting  a  lateral  sinus  thrombosis  a  blood  culture  was 
made  and  found  to  be  negative.  There  were  four  chills  during  a  period 
of  less  than  AS  hours,  the  temperature  going  once  to  107°.  Operation 
was  performed  after  the  fourth  chill.  A  sclerosed  mastoid  was  found 
with  thin  watery  pus.  Enough  of  the  bony  plate  overlaying  the  sigmoid 
sinus  was  removed  to  inspect  the  sinus  wall,  which  was  found  to  be 
normal.  By  removing  some  necrotic  bone  above  the  mastoid  antrum  a 
small  extra  dural  abscess  was  encountered.  The  whole  wound  was  left 
wide  open  with  light  packing.  Highest  temperature  recorded  next 
day  was  102°.  There  were  no  further  chills  and  patient  made  an  un- 
eventful  recovery. 

Not  only  do  we  encounter  atypical  cases  of  bonafide  lateral  sinus 
thrombosis,  but  also  many  cases  which  present  almost  typical  symptoms 
which  are  very  probably  not  sinus  cases,  or  at  least,  practically  always 
recover  without  further  surgical  intervention. 
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Dr.  E.  M.  Seydell,  Wichita,  Kansas :  I  saw  two  atypical  cases  of 
sinus  thrombosis  last  winter  which  caused  me  a  great  deal  of  anxiety. 
In  case  No.  1,  a  boy  of  twelve  who  had  an  acute  suppurative  otitis 
media  in  both  ears.  The  right  ear  stopped  draining  in  ten  days,  the 
left  continuing.  His  temperature,  which  was  somewhat  irregular  from 
the  beginning,  became  septic.  He  had  no  chills  or  sweats,  no  headaches. 
In  fact,  had  a  good  appetite  up  to  the  time  of  his  operation.  His 
leucocyte  count  was  from  17,000  to  20,000.  Blood  culture  repeatedly 
negative.  No  tenderness  over  the  mastoid.  No  dropping  of  the 
posterior  superior  canal  wall.  The  high  leucocyte  count  and  the 
septic  temperature  caused  us  to  open  the  mastoid.  "We  found  a  double 
deck  mastoid  with  a  perisinous  abscess.  The  walls  of  the  sinus  were 
inelastic  and  covered  with  granulation  tissue,  the  sinus  containing  pus 
when    opened. 

In  the  second  case  a  man  of  forty-one  who  had  a  chronic  suppura- 
tive otitis  in  his  right  ear  developed  a  slight  chill  before  coming  to 
me.  On  examination,  I  found  a  perforation  in  Schrapnell's  membrane. 
The  discharge  was  malodorous.  There  was  no  tenderness  over  the 
mastoid  altho  the  patient  suffered  with  spontaneous  pain.  His  tem- 
perature was  never  over  100.4°.  His  leucocyte  count  being  around  12,000 
blood  culture  repeatedly  negative.  The  patient's  general  condition  wa.i 
poor.  He  was  depressed  and  weak.  This  condition  continued  for  two 
weeks. 

Operation  disclosed  a  perisinous  abscess  with  a  septic  thrombosis 
of  the  lateral  sinus. 

Even  more  interesting  is  that  class  of  atypical  cases  in  w'hich  all  the 
symptoms  are  present  without  the  formation  of  a  thrombosis,  in  other 
words,   an   otitic    pyemia    without    sinus    thrombosis. 

I  wish  to  again  point  out  that  it  is  not  necessary  to  have  a  throm- 
bosis to  produce  an  otitis  pyemia.  The  germs  may  pass  directly  thru 
the  sinus  wall  to  the  inner  side  of  the  endothelium  as  Heyman  and 
Weigert  were  able  to  demonstrate  experimentally. 

Dr.  Frank  R.  Spencer,  Boulder,  Colorado:  We  may  find  that  a 
patient  has  toxemia  due  to  infection  without  a  lateral  sinus_  thrombosis, 
and  that  the  higli  fever  may  be  due  entirely  to  the  toxemia.  We  had 
such  a  condition  in  an  eight-year-old  boy  a  year  ago  Who  did  not  have 
a  lateral  sinus  thrombosis.  We  had  Doctor  Robert  Levy,  see  this  boy 
in  consultation  and  he  advised  against  ligating  either  internal  jugular, 
first  because  of  bilateral  involvement  and  the  difficulty  of  telling  which 
one  might  be  causing  the  fever;  and  second,  because  his  general  toxemia 
was  responsible  for  the  fever  rather  than  a  lateral  sinus  thrombosis. 
Dr.  Tobey  of  Boston  has  repeatedly  emphasized  that  we  should  give  up 
the  old  terms  of  typical  and  atypical,  because  so  many  of  the  cases  are 
not  text  book  like,  and  we  must  not  wait  for  typical  symptoms. 

Dr.  Harry  L.  Baum,  Denver,  Colorado:  So  far  in  this  discussion  the 
trend  has  been  entirely  along  one  line,  that  of  not  failing  to  diagnose 
the  conditions  when  present  even  though  the  sj^mptoms  may  be  atypical. 
It  impresses  me  that  emphasis  could  be  placed  upon  the  negative  side  of 
this  question  as  well  for  I  am  struck  by  the  thought  that  it  is  equally 
important  that  we  should  not  diagnose  the  condition  when  it  is  not 
present,  a  mistake  which  I  am  convinced  is  made  ciuitc  as  often  as  the 
other,  resulting  in  submitting  patients  to  serious  operations  when 
t'hey  are  in  no  condition  to  withstand  further  shock.  Alany  men  fail 
to  luring  a  well  balanced  and  conservative  judgm'ent  to  bear  on  cases 
of  this  type  and  become  frightened  at  the  thought  of  the  possibility  of 
such  a  complication  and  its  results,  but  there  is  much  to  be  said  on  the 
conservative  side  in  these  cases.  As  Dr.  Cooper  mentioned.  Day  reported 
a  series  of  cases  of  lateral  sinus  thrombosis  giving  no  symptoms  and 
in  a  paper  written  in  1920  entitled  "Thrombosis  of  the  Lateral  Sinus 
without  Sepsis",  I  reported  four  cases  in  my  own  experience  in  which  no 
septic  symptoms  had  been   noted,  proving  that  the  presence  of  such  a 


ATYPICAL  LATERAL  SINUS  THROMBOSIS.  335 

complication  is  not  necessarily  always  fatal.  It  is  a  mistake  to  operate 
on  these  cases  too  soon,  before  nature  has  had  an  opportunity  to  de- 
finitely limit  the  process,  and  it  is  certainly  an  error  to  operate  on  one 
under  the  mistaken  diagnosis  of  thrombosis  when  the  eventuality  proves 
the  contrary.  It  has  been  my  fortune  to  see  several  cases  in  which  the 
internist  insisted  that  there  was  nothing  to  be  found  to  explain  the 
sepsis  and  that  it  must  be  coming  from  an  infected  sinus  only  to  find 
later  that  some  entirely  different  condition  was  the  source  of  the 
trouble  and  the  sinus  was  entirely  innocent.  There  is  much  to  be  said 
in  a  discussion  of  this  subject  and  I  think  one  of  the  most  important 
thoughts  to  be  kept  in  mind  is  one  of  conservatism  in  making  the  diag- 
nosis of  sinus  thrombosis,  for  it  is  a  condition  easily  simulated  by  other 
septic  states. 

Dr.  Dennis  (Closing)  :  I  should  have  said  that  two  blood  cultures 
made  in  the  case  reported  were  both  negative.  The  wall  of  the  sinus 
was  suspicious  as  it  was  thickened  and  gray  but  on  opening  it  no  clot  was 
seen,  it  having  probably  been  washed  away  by  the  rapid  flow  of  blood 
if,  indeed,  one  was  actually  present.  It  may  be  that  this  case  is  an 
example  of  the  passage  of  bacteria  through  the  vessel  wall,  as  suggested 
by  Dr.  Seydell. 

Several  speakers  have  spoken  of  waiting  before  ooerating.  In  this 
case  we  felt  that  further  delay  in  exploring  tiie  sinus  would  have  been 
inexcusable,   in   view  of  the   symptoms. 

As  for  the  point  brought  out  by  Dr.  Lemere — edema  over  the 
mastoid  emissary  vein — swelling  and  edema  over  the  whole  area  was 
present   all  along,   so   this   sign  was  not  available. 

The  considerable  discussion  of  this  case  and  the  number  of  men, 
who  in  the  discussion  have  reported  similar  cases  of  their  own,  empha- 
size the  remarks  of  several  speakers  to  the  effect  that  cases  of  lateral 
sinus  thrombosis  are  always  atypical.  Yet,  it  seems  that  we  must  have 
a  more  or  less  clear  cut  picture  in  our  minds  of  the  symptoms  complex 
of  this  affection,  always  bearing  in  mind  that  such  a  conception  is 
subject   to  great  variations  and   exceptions. 


GANGRENOUS    PHARYNGITIS. 

By   JOHN   M.    FOSTER,    M.    D.,    Denver,    Colorado. 

Recently  there  came  under  our  observation  an  interesting-  case 
of  that  extremely  rare  disease  known  as  Gangrenous  Pharyngitis.  We 
report  this  case  with  our  observations  on  its  symptomatology,  bacte- 
riology and  pathology  believing  that  were  the  disease  process  to  come 
under  observation  sufficiently  early,  possibly  more  might  be  done  for 
a  condition  which  has  hitherto  been  regarded  as  almost  entirely  fatal. 

A  few  laryngological  writers  mention  the  disease  briefly  but  so 
far  as  we  were  able  to  find  no  case  has  been  reported  in  the  English 
Medical  writings  and  but  two  in  French.  However,  since  the  path- 
ological process  must  of  necessity  be  secondary  in  its  development, 
we  wish  to  lay  stress  upon  the  fact  that  further  reports  may  hav-^e 
been  made  under  other  headings.  One  of  the  cases  reported  by  the 
French  complicated  diphtheria  in  a  child  of  10  years  and  was  fatal. 
The  etiology  of  the  second  case  was  obscure  but  thought  to  be  due  to 
an  infected  embolus  or  a  slight  trauma  with  bacterial  infection  from 
the  mouth. 

CASE  REPORT. 

When  first  seen,  this  patient,  a  man  of  29  years  had  been  bedfast  for  3 
days.  For  a  short  period  preceding  this,  his  throat  was  sore  and  he  had  had 
chills  and  fever.  He  believed  it  to  be  one  of  his  occasional  attacks  of  tonsil- 
litis not  requiring  medical  attention.  His  face  was  drawn  and  anxious.  He 
was  alarmed  by  short  attacks  of  dyspnea.  The  pulse  (140)  was  weak  and 
thready.  Temperature  103°.  The  cervical  and  submaxillary  glands  were 
markedly  enlarged  and  slightly  tender  bilaterally.  A  peculiar  offensive  odor 
of  the  breath  like  that  of  putrid  or  decomposing  flesh  permeated  the  room,  an 
odor  so  unlike  that  of  diphtheria  as  to  be  fairly  characteristic  of  Gangrenous 
Pharyngitis,  and  a  valuable  aid  in  diagnosis,  as  I  neither  know  nor  can  imag- 
ine a  condition  it  might  simulate.  On  inspecting  the  throat,  the  tissues  of  the 
entire  pharyngeal  wall  were  of  a  uniform  grayish  white  gangrenous  appear- 
ance, extending  from  the  larynx  over  the  posterior  wall  and  laterally  over  the 
tonsils  and  anterior  pillars ;  it  continued  into  the  nasopharynx,  involving  the 
free  margin  of  the  soft  palate  and  uvula.  At  the  margin  the  tissues  pre- 
sented an  inflammatory  appearance  with  a  clean  cut  line  of-demarkation.  The 
free  edge  of  the  soft  palate  and  the  uvula  looked  as  thou.gh  they  would  soon 
slough  off.  Nasally,  the  greyish  necrotic  condition  of  the  mucosa  extended 
forward  to  the  muco-cutaneous  junction  in  both  nostrils,  although  decided 
efforts  were  made  at  various  points  to  free  or  raise  the  tissue  at  its  margins, 
we  were  not  successful  which  demonstrated  clearly  that  it  was  not  a  mem- 
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brane  but  a  deep  necrosis.  Two  swabs  of  the  throat  were  taken ;  one  from 
the  tonsil  showed  several  fusiform  spirillae;  the  other  from  the  postpharyn- 
geal wall  contained  in  addition,  many  Klebs  Loeffler  bacilli.  Before 
further  observation  or  effective  treatment  could  be  instituted,  the  man 
succumbed  to  the  toxemia  of  germs  and  necrotic  tissue. 

Etiologically  as  we  mentioned  before  the  disease  is  probably 
always  secondary.  In  this  case  and  one  of  the  two  reported  by  the 
French  writer,  it  was  secondary  to  diphtheria.  It  would  seem  that 
diphtheria  with  its  exudative  process  in  and  on  the  superficial  mem- 
branes of  the  pharynx,  and  interfering  with  its  blood  supply  would 
naturally  offer  a  most  favorable  field  for  the  onset  of  a  gangrenous 
process.  However,  it  may  possibly  occur  following  scarlet  fever, 
septic  emboH  or  infected  operative  or  traumatic  conditions  of  the 
pharynx. 

Bactcriologically,  the  Klebs  Loeffler  bacilli,  streptococci,  staphy- 
lococci and  a  peculiar  fusiform  spirillum  may  be  found.  The  latter 
curiously  enough  not  only  in  this  case  but  in  both  of  the  others  men- 
tioned. We  are  not  sure  of  the  significance  of  this  spirillum  but 
further  checking  up  on  its  presence  in  other  cases  may  reveal  some 
facts  of  importance. 

Pathologically  it  is  a  local  infection  within  the  submucosa  either 
directly  from  pathogenic  bacteria  or  an  infected  embolus  in  the  cir- 
culation. The  mucosa  is  dependent  upon  the  blood  supply  of  the 
submucosa  for  its  nutrition,  this  being  shut  oflf  by  the  action  of  the 
infected  necrotic  process  causes  gangrene  of  the  superficial  tissues 
and  if  the  patient  lives  long  enough,  will  certainly  be  followed  by 
sloughing  and  most  troublesome  hemorrhages.  The  toxemia  of 
bacterial  origin  and  from  the  decomposing  tissue  cells  is  most  pro- 
found. In  most  cases  the  resistance  of  the  patient  has  already  been 
lowered  by  the  primary  disease,  hence  kidneys  and  heart  quickly  fail 
to  perform  their  functions. 

Symptomatically  the  original  or  primary  condition  is  rapidly  ag- 
gravated. Fever  and  chills  with  a  temperature  rather  higher  than 
is  usual  in  diphtheria.  The  breath  is  intensely  fetid.  The  cervical 
glands  are  large  and  tender  bilaterally.  One  or  more  gangrenous 
spots  appear  on  the  tonsils,  palate  or  pharyngeal  wall  which  rapidly 
extend  or  coalesce  till  the  whole  pharynx  at  least  is  covered  with  a 
greyish  white  tissue  with  clean  cut  well  defined  margins,  which  can- 
not be  raised  or  brushed  oflf.  This  tissue  later  sloughs  off  and  if  re- 
covery occurs,  there  will  be  marked  cicatricial  formations. 

The  Diagnosis  offers  no  special  difficulty.  The  sudden  onset, 
the  peculiar  putrid  odor  of  the  breath  once  noted  will  not  be  for- 
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gotten.  The  presence  of  a  spot  or  spots  of  greyish  white  gangrenous 
tissue  on  the  tonsils,  palate,  or  pharyngeal  wall  which  are  tightly 
adherent  and  with  well  defined  margins,  and  possibly  the  presence 
of  fusiform  spirillae  in  the  throat  smear,  form  a  symptom  complex 
fairly  characteristic  of  the  disease. 

The  Prognosis  is  indeed  grave.  The  severe  toxemia  early  over- 
whelms the  heart  and  kidneys  and  collapse  and  death  follow  quickly 
in  the  great  majority  of  cases. 

Treatment  if  instituted  early  it  seems  should  have  some  success. 
Doubtless  the  early  use  of  antitoxin  for  diphtheria  has  been  more 
prophylactic  than  we  can  know.  One  of  the  cases  reported  by  a 
French  writer  recovered  with  the  use  of  salvarsan  and  antigrangrene 
serum.  The  beneficial  action  of  arsenic  would  again  seen  to  indicate 
that  the  spirillae  formed  may  be  an  active  agent  in  the  disease  pro- 
cess. 

DISCUSSION. 

Dr.  Jas.  T.  Tucker,  Beatrice,  Neb.:  I  have  seen  several  cases  of  small 
spots  of  gangrene  of  the  tonsils  in  late  diphtheria  cases  and  in  Vincents 
Angina  of  the  tonsils.  More  than  I  ever  knew  of  this  subject  has  been 
covered  by  Dr.  Foster  and  Dr.  Potts  but  in  this  connection  I  wish  to 
report  a  fatal  case  of  Ludwig's  Angina  seen  recently.  Had  the  boy 
lived  long  enough  he  would  of  had'  a  marked  gangrene  of  the  pharyn- 
geal region.  Boy  fourteen  years  of  age  appeared  for  school  last  Sep- 
tember and  was  taken  sick  suddenly  with  a  chill  and  vomiting.  I  saw  him 
about  8  hours  later.  Temperaiture  102°  pulse  120.  Right  tonsil  swollen 
until  it  almost  filled  the  entire  pharynx.  Uvula  and  soft  palate  ede- 
matous. Entire  pharynx  covered  with  a  greyish  membrane.  Swelling 
of  the  right  side  of  the  neck  so  marked  externally  that  angle  of  neck 
and  jaw  was  entireh'^  obliterated.  Very  little  swelling  in  mid  line  below 
chin.  Patient  able  to  swallow  and  in  no  particular  distress.  Smears 
and  cultures  from  throat  showed  Vincents  Organisms  and  various  other 
cocci  and  bacilli.  Diphtheria  antitoxin  refused  by  people.  Incision  of 
swelling  on  inside  of  throat  from  region  of  upper  right  third  molar  to 
base  of  tongue  and  about  one  inch  in  depth.  No  relief  to  patient,  no 
bleeding,  no  reduction  of  swelliing,  no  pus,  just  a  little  scrum  oozed  from 
wound.  Incision  repeated  twice  'later  with  no  result.  Twenty-four  hours 
after  incidence  of  disease  swelling  at  right  side  of  throat  much  greater 
and  a  large  area  of  edema  on  right  chest  of  patient  anteriorly.  Patient 
died  about  36  hours  after  I  first  saw  him.  This  boy  had  congenital 
lues  and'  I  first  saw  hi'mi  two  years  previously  When  he  was  under  treat- 
ment by  Dr.  Giflford  of  Omaha  for  interstitial  keratitis.  Diphtheria 
antitoxin  was  given  late  in  this  case  as  parents  at  first  objected.  Sup- 
portive treatment  directed  by  Dr.  Curry  internist  who  was  called  in 
consultation.  Surgical  treatment  might  have  been  more  energetic  but 
I   am   sure   would   have   availed   nothing. 

Dr.  H.  L.  Baum,  Denver,  Colo.  Regarding  the  etiology  in  these 
cases,  I  believe  that  vascular  changes  from  chronic  kidney  disease 
with  arterio-sclerosis  may  in  some  instances  be  a  cause.  I  have  in 
mind  a  somewhat  simi>lar  case  involving  the  epiglottis  principally,  coming 
on  in  an  advanced  case  of  Brights  disease  and  resulting  in  gangrene  of  the 
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epiglottis  without  demonstrable  evidence  of  injury  or  infection  to 
explain  it.  The  patient  died  in  a  few  days  from  the  kidney  condition 
and  at  post  mortem  the  pathological  change  was  found  to  be  simple 
gangrene,  undoubtedly  brought  on  by  vascular  changes  interfering  with 
the   blood   supply   of   the   organ   involved. 

Dr.  Foster  (closing)  I  am  gratified  to  know  that  cases  similar  in 
character  to  this  have  been  seen  by  other  men  than  those  who  discus- 
sed this  paper.  I  would  feel  always  a  hesitancy  in  regard  to  exact 
diagnosis.  One  who  sees  a  great  many  cases  of  diphtheria,  especially 
in  chiMren,  finds  tha't  during  t'he  last  hours  in  fatal  cases,  a  gangrenous 
condition  may  occur  in  the  pharynx,  hence  they  may  not  be  so  rare  as 
they  seem  to  be  in  my  own  experience  and  in  the  literature.  I  feel 
that  one  has'  always  to  bear  in  mind  in  seeing  a  case  of  this  sort,  the 
question  as  to  whether  it  is  a  terminal  stage  of  diphtheria  or  whether 
it    is   a   true   gangrenous   pharyngitis. 


AN  ANALYSIS  OF  SOME  CASES  OF  TUBERCLES  IN  THE 
TONSIL. 

By   WILLIAM   V.    MULLIX,    M.    D.,    Colorado    Springs,    Colorado. 

Tuberculosis  of  the  tonsils  and  adenoids  occupy  an  anomalous 
position  in  Oral  Surgery,  as  this  lesion  is  not  recognizable  clinically, 
and  is  seldom  even  suspected  until  the  tissues  have  been  sectioned 
by  the  pathologist.  There  are  two  conditions  however,  in  which  the 
tonsils  are  frequently  found  to  be  tuberculous.  1.  In  advanced 
pulmonary  tuberculosis  the  tonsils  will  show  tubercles  in  the  majority 
of  cases.  2.  In  tuberculous  cervical  adenitis,  the  tonsils  will  also 
show  this  infection  in  approximately  one-half  of  the  individuals. 

Ulcerative  lesions  of  the  mouth  and  throat  as  seen  in  the  terminal 
stages  of  pulmonary  tuberculosis  may  involve  the  tonsils,  but  the 
process  is  seldom  limited  to  these  structures.  These  cases  have  an 
entirely  different  significance  and  are  therefore  not  included  in  the 
analysis. 

Perhaps  the  most  comprehensive  early  work  in  this  country  on 
tuberculosis  of  the  tonsils  was  done  by  G.  B.  Wood  (1)  who  has 
added  contributions  to  the  subject  from  time  to  time.  Two  reports 
on  large  series  of  tonsillectomies  in  which  the  tissues  were  examined 
for  tubercles,  should  be  mentioned  in  this  connection.  One  by  Weller 
(2)  from  the  University  Hospital,  Ann  Arbor,  and  another  by  Crowe 
(3),  Watkins  and  Rotholz  from  the  Johns-Hopkins  Hospital.  Levy 
(4)  has  written  on  the  tuberculous  tonsil  as  a  clinical  entity.  The 
literature  on  all  phases  of  this  subject  is  liberally  quoted  in  the  re- 
ports just  mentioned,  to  which  those  interested  are  referred. 

This  analysis  is  based  on  four-hundred  consecutive  tonsillec- 
tomies in  one  institution  (5)  in  which  the  tissues  were  sectioned  and 
examined  microscopically.  The  series  covers  a  period  from  June 
1921  to  December  1922.  These  cases  have  all  been  in  private  practice, 
are  all  living  and  under  the  continuous  observation  of  myself  and 
associates  and  on  this  account  may  allow  of  more  advantageous 
study  than  larger  series  observed  under  less  favorable  conditions. 
The  pathologist  reported 'seventeen  of  this  series,  or  4.25%  as  show- 
ing tuberculosis  of  the  faucial  or  pharyngeal  tonsils  in  various  com- 
binations. A  careful  review  of  the  histories  of  these  seventeen  cases 
shows  no  characteristics,  such  as  size,  color  or  appearance  which 
might   serve  to   identify  these  tonsils  as   tuberculous   before  they 
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reached  the  microscope.  These  cases  will  be  considered  mainly  from 
the  point  of  view  of  the  clincal  significance  of  the  removal  of  a  tuber- 
culous tonsil. 

A  classification  which  very  naturally  suggests  itself  and  is  com- 
monly used,  divides  the  cases  into  primary  and  secondary  infections. 
Such  a  division  is  more  or  less  arbitrary  and  not  susceptible  of  proof 
for  the  given  case,  but  nevertheless  has  considerable  value.  Open 
pulmonary  tuberculosis  accounts  for  practically  all  of  the  secondary 
tuberculous  infections  of  the  tonsils.  Sixty  per  cent  of  the  positive 
cases  in  this  series  gave  a  history  of  pulmonary  tuberculosis.  This 
high  proportion  is  accounted  for  by  the  large  number  of  lung  cases 
under  treatment  in  Colorado.  That  these  tonsillar  lesions  are  second- 
ary to  the  pulmonary  disease  is  clearly  indicated  by  the  fact  that  in 
70  per  cent,  of  them,  both  tonsils  were  involved.  Twenty-five  indi- 
viduals were  known  to  have  pulmonary  tuberculosis,  and  of  these, 
ten  or  44  per  cent,  were  found  to  have  tubercles  in -the  tonsils.  This 
is  in  accord  with  the  usual  findings.  The  proportion  increases  in 
advanced  pulmonary  tuberculosis  until  the  percentage  at  post  mor- 
tems  averages  70  per  cent,  or  more. 

Primary  tuberculosis  of  the  tonsils  may  be  taken  to  include  all 
cases  in  which  there  is  no  suspicion  of  pulmonary  disease.  This 
is  purely  arbitrary  and  ignores  among  other  possibilities,  hematoge- 
nous infections  including  miliary  tuberculosis,  but  such  cases  must 
be  few  in  number.  Probably  the  most  tangible  problem  in  connec- 
tion with  primary  tonsillar  tuberculosis  is  concerned  with  its  relation- 
ship to  the  cervical  glands. 

It  is  generally  believed  that  in  Colorado,  tuberculous  cervical 
adenitis  is  relatively  infrequent.  Certainly  this  condition  does  not 
figure  very  largely  in  this  series. 

Of  three  cases  of  definite  tuberculous  cervical  adenitis,  two 
showed  tuberculous  tonsils  or  adenoids.  In  the  series  reported  from 
Johns-Hopkins,  the  relationship  of  tuberculosis  of  the  tonsils  to  the 
cervical  glands  was  as  follows :  In  the  cases  in  which  the  glands  were 
definitely  infected  and  the  tonsils  were  removed  and  sectioned,  50 
per  cent  of  the  tonsils  were  found  to  be  tuberculous.  An  analysis 
of  all  tuberculous  tonsils  showed  the  cervical  glands  to  be  also  in- 
volved in  50  per  cent. 

Five  of  our  seventeen  positive  cases,  approximately  30  per  cent, 
gave  no  history  or  evidence  of  tuberculosis  elsewhere.  This  is  a  lit- 
tle over  one  per  cent,  of  the  total  of  four  hundred  tonsillectomies. 
The  importance  of  this  group  as  representing  a  possible  portal  of 
entry  for  pulmonary  lesions  must  be  left  to  the  internists. 


392  WILLIAM  V.   MULLIN. 

The  adenoid  is  rather  largely  represented  in  these  primary  cases 
and  the  reason  is  fairly  obvious,  since  the  pharyngeal  tonsil  is  not 
removed  very  frequently,  during  the  age  period  when  pulmonary 
tuberculosis  commonly  becomes  manifest.  The  total  number  of  ade- 
noids sectioned  was  small,  (167  cases)  in  comparison  with  the  num- 
ber of  tonsils,  (390  cases).  The  percentage  found  to  be  tubercu- 
lous, was  adenoids  1.8  per  cent.,  tonsils  3.  6  per  cent. 

It  is  not  surprising  that  the  tonsils  should  so  frequently  become 
infected  with  the  tubercle  bacillus,  situated  as  they  are,  in  the  com- 
mon portal  of  entry  to  the  respiratory  and  gastro-intestinal  tracts. 
The  remarkable  thing  is  that  the  tonsil  resists  so  well,  the  usual  de- 
structive action  of  this  process.  Since  the  tonsil  is  commonly  in- 
fected, yet  seldom  presents  clinical  evidence  of  the  disease,  it  must 
be  inferred  that  the  ultimate  tendency  of  the  local  lesion  is  towards 
recovery.  The  pathologists  have  noted  that  hyaline  and  fibrous  scars 
are  common  in  the  tonsils,  and  these  may  well  represent  an  extinct 
infection. 

I  have  been  unable  to  discover  any  difference  in  the  behaviour 
after  tonsillectomy,  of  the  cases  which  had  shown  tubercles,  from  those 
which  had  no  such  lesion.  Cases  showing  tubercles  in  the  tonsil,  did 
not  respond  better  than  those  not  so  infected.  This  was  equally 
true  whether  the  individual  was  suffering  from  pulmonary  tuber- 
culosis or  cervical  adenitis.  Twenty-five  individuals  in  this  series 
gave  a  history  of  pulmonary  tuberculosis;  of  these  44  per  cent,  were 
found  to  have  tuberculous  tonsils,  and  56  per  cent,  were  apparently 
free.  No  difference  is  apparent  in  studying  these  two  groups.  If 
this  be  true,  then  tubercles  in  the  tonsils  is  neither  clinically  recog- 
nizable nor  clinically  important,  and  until  our  knowledge  of  this  sub- 
ject is  more  definite,  I  believe  that  we  can  dismiss  this  type  of  infec- 
tion of  the  tonsils,  for  all  practical  purposes,  from  our  minds  as  a 
pathological  curiosity.  This  does  not  imply  any  doubt  in  my  mind 
as  to  the  value  of  tonsillectomy  in  tuberculous  cervical  adenitis,  or 
when  indicated  in  properly  selected  cases  of  pulmonary  tuberculosis, 
but  I  personally  feel  that  the  presence  or  absence  of  tubercles  in  the 
tonsils,  on  microscopic  section,  is  immaterial. 

Summary. 

Only  positive  cases  have  been  reported,  all  suspects  eliminated. 
In  cervical  adenitis  the  glands  have  been  classed  as  tuberculous  only 
when  the  diagnosis  has  been  made  pathologically. 
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tonsil  in  1  case,  adenoid 
in  3  cases. 


Tuberculosis  of  tonsils  and 
adenoids  excluding  per- 
sons with  tuberculosis 
history  5  cases  in  400, 
(1.25%. 


Tonsillectomies 
with  known 
sis  27 


m    persons 
tuberculo- 


Pulmonary  Tuberculosis 

Pulmonary  Tuberculosis 
and  tuberculous  otitis 

Pulmonary  Tuberculosis 
and  tuberculous  cer- 
vical  adenitis 

Tuberculous  cervical  ad- 
enitis 


24 


Of  these  27  there  was 
tuberculosis  patholog- 
ical in  12  or  44.4% 


Pulmonary  tuberculosis 
ten, —  2  tonsils 

1  tonsil 

Pulmonary  tuberculosis 
and  tuberculous  otitis 
2  tonsils 

and  lubercu'ous  otitic 
adenitis       2  tonsils 
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The  following  is  a  statement  by  Dr.  Charles  T.  Ryder,  who  did 
the  pathological  work  on  all  the  cases : 

"The  pathological  diagnosis  of  tuberculosis  was  made  only  when 
typical  tubercles,  consisting  of  large  mononuclear  cells,  usually  ac- 
companied by  giant  cells,  were  found  in  sections.  Our  routine  is  to 
examine  one  longitudinal  section  from  the  middle  of  each  tonsil  or 
adenoid.  Very  large  tonsils  are  sometimes  cut  transversely.  In  some 
suspicious  cases,  many  sections  have  been  cut  from  dilTerent  planes 
of  the  tonsil,  but  as  yet  tubercles  have  not  been  found  in  these  when 
they  were  wanting  in  the  first  routine  section. 

The  tubercles  found  were  single,  or  confluent  in  small  groups 
with  slight  caseation  at  the  centre.  They  have  usually  found  both 
just  beneath  the  epithelium  of  surface  and  crypts,  and  deeper  in  the 
lymphoid  tissue.  In  some  instances  they  have  been  limited  to  the 
region  of  one  crypt  with  its  branches,  but  more  often  they  have  been 
diffuse.  Their  distribution  does  not  enable  us  to  draw  positive  con- 
clusions as  to  the  route  of  infection. 

No  example  of  ulcerative  tuberculosis  has  been  encountered 
in  this  series,  nor  any  large  areas  of  caseation  or  tuberculous  infiltra- 
tion. In  no  case  has  it  been  possible  to  make  the  diagnosis  of  tuber- 
culosis of  tonsils  or  adenoids  in  the  gross. 

It  is  not  unusual  in  examining  section  of  tonsils,  to  find  small 
rounded  areas  of  scar  tissue  which  greatly  resemble  healed  tuber- 
cles. These  are  always  noted  with  interest,  but  the  diagnosis  of  tu- 
berculosis is  never  made  unless  typical  tubercles  of  active  type  are 
found  also. 

Foreign  body  giant  cells  have  not  been  a  source  of  confusion 
in  this  series.  In  a  case  not  included  in  the  series,  a  number  of  single 
giant  cells  were  found  beneath  the  epithelium  of  a  gland  or  crypt  in 
the  adenoid.  The  diagnosis  in  this  case  remained  in  doubt.  Strati- 
fied epithelium  cut  tangent  to  the  end  of  a  tonsil  crypt  is  sometimes 
momentarily  puzzling,  but  need  never  lead  to  a  false  positive  diag- 
nosis. 

This  work  has  been  done  in  the  routine  of  a  hospital  laboratory, 
and  it  has  not  been  practical  to  stain  and  examine  for  tubercle  bac- 
cilli,  which  are  usually  rare  and  hard  to  find  in  miliary  lesions  of 
lymphoid  tissue. 

Non-tuberculous  lesions  encountered  in  this  series  include: 
Hyperplasia  of  germinal  areas  and  of  tonsil  or  adenoid  as  a  whole ; 
serous  and  seropurulent  exudation,  with  lymphocytes  predomina- 
ting; accumulation  in  the  crypts  of  such  exudate  and  of  hyaline  des- 
quamated epithelium  and  rounded  clumps  of  bacteria,  which   seem 
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to  consist  cliiefly  of  leptothrix,  though  they  have  not  been  thoroughly 
studied;  obstruction  of  crypts  by  the  pHca;  formation  of  retention 
cysts,  sometimes  containing  cholesterin  crystals  or  calcified  concre- 
tions; fibrosis,  and  development  of  cartilaginous  areas  in  capsule  and 
trabeculae ;  infiltration  and  erosion  of  the  epithelial  surface;  chronic 
inflammatory  infiltration  of  deeper  i)arts  especially  in  areas  partly 
fibrosed.  No  tonsil  examined  has  failed  to  show  some  of  these  feat- 
ures of  deviation  from  the  ideal  normal,  and  it  is  doubtful  if  any 
actual  tonsil  would  fail  to  show  them." 
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DISCUSSION. 

Dr.  J.  B.  Naftzger,  Sioux  City,  Iowa.  Dr.  Mullin  gives  a  very  prac- 
tical view  of  tlie  tuberculous  tonsil  question  based  on  results  following 
operation  and  logically  concludes  that  the  clinical  significance  of  tuber- 
culous tonsil  can  for  all  practical  purposes  be  ignored.  His  observations 
and  the  follow-up  record  on  the  series  of  cases  he  reported  gives  added 
weight  to  his  conclusions.  In  view  of  the  large  number  of  tuberculous 
patients  who  go  to  that  particular  locality  for  relief  the  incidence  of 
tubercle  in  the  tonsils  in  the  series  he  reported  does  not  seem  excessively 
high.  All  observers  agree  that  in  tubercular  adenitis  a  large  percentage 
of  the  tonsils  are  found  tubercular.  St.  Clair  Thomson  found  37.5% 
of  the  tonsils  tubercular  where  there  was  tubercular  adenitis  and  gives 
the  tonsils  as  the  most  frequent  portal  of  entry  of  tubercle  bacilli  into 
the  system. 

As  to  the  clinical  importance  of  tubercular  tonsils  I  believe  that 
more  may  be  developed  in  the  future.  Grober,  by  injecting  carbon  in 
the  tonsil,  traced  the  connection  by  way  of  the  cervical  lympiiatics  to 
the  pleura  and  the  pleural  cavities  over  the  apices  of  the  lung.  His 
theory  of  adjacent  lung  involvement  from  the  infected  pleura  gives  added 
indications   for  the   removal  of  the  tubercular   tonsils. 

Dr.  Mullin's  statement  that  he  has  discovered  no  change  in  the 
behavior  in  cases  following  tonsillectomy  is  very  interesting.  Our  opinion 
had  been   that  the   cervical  adenitis  cases   usually  improved. 

Dr.    Frank   R.  Spencer.    Boulder,   Colo.     Some   vears   ago   we   had   our 

pathologist  examine  one  hundred  pairs  of  tonsils  which  had  been  re- 
moved from  patients  who  were  apparently  not  tuberculous  and  in  whom 
there  had  not  been  any  clinical  evidence  of  tuberculosis  of  the  throat 
prior  to  the  tonsillectomy.  One  per  cent  of  these  tonsils  showed  tu- 
bercles which  is  a  very  low  percentage  when  we  realize  that  so  manj' 
people  who  now  live  in  Colorado  come  to  the  State  because  of  tuber- 
culosis. Dr.  Robertson  of  Chicago,  some  years  ago,  found  SOr  of  the 
tonsils  he  had  removed  were  tuberculous  and  at  the  Mayo  Clinic,  Dr. 
Wilson    found   6%   tuberculous. 
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Dr.  D.  A,  Vanderhoof,  Colorado  Springs,  Colo.  Undoubtedly  the 
reason  thati  the  percentage  of  tubercular  tonsils  found  by  microscopic 
section  is  lower  than  you  would  expect  in  a  region  where  we  have  so 
many  tubercular  cases,  is  accounted  for  by  having  the  work  done  in  a 
busy  laboratory  where  all  the  work  is  routine. 

If  the  pathologist  could  have  put  more  time  in  on  these  sections. 
I  feel  that  more  tonsils  removed  would  have  been  found  tubercular. 


TEMPORO-MANDIBULAR  ARTICULATION. 
(Report  of  an   Interesting  Case) 

By    T.    E.    CARMODY,    M.    D.,    Denver,    Colorjdo. 

In  estimating  the  importance  of  the  temporo-mandibular  arti- 
culation from  the  standpoint  of  the  oto-Iaryngologist,  it  must  be  borne 
in  mind  that  normal  function  is  necessary  in  this  joint  in  order  that 
a  satisfactory  examination  of  these  parts  be  made. 

Not  alone  the  joint  proper,  but  the  surrounding  tissues  must  be 
taken  into  consideration,  for  while  pathological  changes  in  the  joint 
itself  are  comparatively  rare,  involvement  of  surrounding  soft  parts 
is  fairly  frequent. 

The  development  of  the  tissues  entering  into  the  formation  of  the 
joint  and  those  restricting  its  motion  may  be  reviewed  with  profit. 

From  the  first  branchial  arch  is  developed  the  mandible,  the  ossi- 
cles of  the  ear,  the  tensor  palati  muscle,  and  the  third  division  of  the 
fifth  nerve. 

From  the  first  branchial  cleft,  develop  cavities  of  the  outer  and 
middle  ear  and  the  Eustachian  tube. 

From  the  second  branchial  arch,  the  styloid  process,  stylohyoid 
ligament,  stylo-mandibular  ligament,  styloglossus,  levator  palati, 
palato-glossus  muscles  and  facial  nerve. 

From  the  third  branchial  arch  come  the  greater  cornu  of  the 
hyoid  bone,  hyoglossus  muscle,  stylopharyngeus,  superior  constrictor, 
glosso-epiglottic  folds,  internal  carotoid,  and  glosso-pharyngeal  nerve. 

We  have  in  man  a  ginglymo-arthrodial  or  modified  hinge  joint 
formed  by  the  condyle  of  the  mandible  and  the  glenoid  cavity  with 
the  interarticular  cartilage,  the  latter  partially  filling  the  fossa  so  as 
to  allow  a  free  ghding  motion.  In  carnivora  we  have  a  true  hinge 
joint  with  a  deep  fossa,  which  does  not  allow  gliding  motion.  In 
herbivora,  on  the  other  hand,  the  mandibular  fossa  is  not  so  deep, 
and  in  some  of  this  class  the  condyle  is  only  slightly  convex.  This 
formation  allows  of  greater  movement  than  in  man.  However,  the 
variety  and  number  of  movements  of  this  joint  are  greater  than 
any  other  joint  in  the  human  body.  The  interarticular  fibro-carti- 
lage  acts  as  a  multiplier  of  movements  and  is  described  by  Deaves 
(1),  as  follows:  "The  interarticular  fibro-cartilage  is  situated  iictween 
the  articular  surfaces  of  the  bones  entering  into  the  formation  of 
the  joint.     Through  conformation  to  these  surfaces,  its  upper  sur- 
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face  is  concavo-convex  from  before  backward  and  convex  laterally, 
and  the  posterior  portion  of  its  under  surface  is  concave,  to  fit  the 
condyle.  It  is  thinner  at  its  center,  and  thickest  posteriorly,  where 
it  acts  as  a  buffer  and  protects  the  thin  bone  of  the  glenoid  fossa. 
Its  margins  are  attached  to  the  capsular  ligament,  and  some  of  the 
fibers  of  the  tendon  of  the  external  pterygoid  muscle  pass  between 
the  fibers  of  the  anterior  portion  of  the  capsular  ligament,  to  be 
inserted  into  the  anterior  margin  of  the  interarticular  fibrocartilage." 

The  description  of  the  action  as  given  by  Cryer  (2),  is  probably 
correct  and  its  therefore  given  in  his  words:  "If  the  mechanism 
of  the  articulation  of  the  mandible  be  carefully  examined  it  will  be 
found  that  the  sphenomandibular.  temporo-mandibular,  the  stylo- 
mandibular ligaments  act  as  suspensories  to  the  jaw  and  have  a 
tendency  to  fix  the  angle  when  it  is  carried  slightly  downward  and 
forward,  as  when  the  mouth  is  partially  opened.  The  muscular  fibers 
of  the  pterygoideus  internus  and  the  external  portion  of  the  masseter 
muscles  have  the  same  tendency.  The  condyloid  process  of  the  man- 
dible acts  as  the  fulcrum  or  pivotal  point  of  the  bone.  The  point, 
or  fulcrum,  mainly  through  the  action  of  the  pterygoid  muscle  ex- 
ternus  moves  forward  with  its  cushion,  the  articular  disk.  While 
the  jaw  is  being  carried  forward,  the  mouth  can  be  opened  slightly, 
still  retaining  the  fulcrum,  or  pivotal  point  at  the  end  of  the  condyle, 
but  as  the  mouth  is  opened  wider,  the  fulcrum  is  gradually  changed 
from  the  condyle  toward  the  more  central  portion  of  the  ramus  and 
then  toward  the  angle,  probably  eventually  becoming  the  fulcral  point 
through  the  partial  fixation  of  the  ligaments  and  muscles  before  re- 
ferred to.  By  the  action  of  the  pterygoideus  externus.  the  condyle 
is  drawn  forward,  and  the  mouth  is  thrown  wide  open,  with  the 
condyle  or  slightly  in  advance  of  the  articular  tubercle,  as  shown  in 
radiograms  taken  when  the  mouth  is  wide  open.  It  is  thus  that 
the  pterygoideus  externus  becomies  an  opener  of  the  mouth.  The 
reason  for  the  change  of  fulcrum,  or  pivotal  point,  may  be  found  in 
the  condition  which  is  obtained  in  the  pharyngeal  region.  If  in  open- 
ing the  mouth  wide,  the  head  of  the  condyle  acted  within  the  man- 
dibular fossa  as  the  only  pivotal  point,  the  lower  portion  of  the  ramus 
with  the  body  of  the  bone,  the  hyoid  bone,  the  base  of  the  tongue, 
and  other  associated  tissues  would  be  carried  backward  until  the  soft 
tissue  coming  against  the  postpharyngeal  wall  would  interfere  with  the 
functions  of  this  region.  By  the  transfer  of  the  point,  this  inter- 
ference is  avoided." 

The  blood  su])i)ly  is  from  the  temporal,  middle  meningeal  and 
ascending  pharyngeal  arteries,  while  the  nerve  supply  is  from  the 
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auriculo-temporal  and  masseteric  branches  of  the  mandilnilar  branch 
of  the  fifth. 

Pathological  conditions  within  the  joint  are  rare,  and  those  of  the 
tissues  making  the  joint  are  not  commonly  met  with,  althouidi  the 
two  bones  which  form  the  joint  are  each  commonly  involved  in 
diseases  peculiar  to  itself,  and  it  seems  strange  that  these  do  not 
more  frequently  extend  to  this  joint. 

It  is  true  that  disease  of  the  middle  ear  in  children  may  be 
communicated  to  the  point  through  an  unclosed  Glaserian  fissure  and 
that  infection  around  a  third  molar  in  a  young  adult  may  follow 
fascial  and  muscle  planes  into  this  structure,  but  even  these  are  rare. 

We  have  injuries  to  the  joint  by  external  violence,  by  muscular 
action,  by  infection  either  from  the  mouth  or  from  the  ear,  from  ex- 
ternal sources  through  wounds  or  the  parotid  gland. 

In  addition  to  the  above,  we  may  have  limiting  of  motion  due  to 
peritonsillar  abscess,  abscess  posterior  to  lower  third  molar,  abscess 
in  socket  or  surrounding  upper  third  molar,  perforation  of  pus  from 
maxillary  sinus  into  submaxillary  gland,  infection  of  tongue,  and 
postpharyngeal  aibscess. 

Injuries  of  the  slightest  character  to  the  most  profound  may  be 
found  when  condyle  is  forced  out  of  fossa.  Dislocation  of  the 
mandible  is  said  by  Stimson  (3),  to  l)e  from  3  to  6  %  of  all  disloca- 
tions. Foote  (4),  and  Deaver  (5),  say  it  is  rare.  Many  are  never 
reported,  as  those  taking  place  in  the  dentist's  chair  or  on  the  oper- 
ating table.  Forward  dislocation  either  single  or  double  is  more 
frequent  than  other  forms,  and  it  is  the  only  dislocation  of  the 
mandible  that  is  not  complicated  by  either  fracture  of  the  mandible 
or  the  walls  of  the  glenoid  fossa. 

The  causes  of  forward  dislocation  as  given  in  most  text-books 
are  laughing,  yawning,  scolding,  vomiting,  and  rarely  by  violence, 
as  when  the  mouth  is  opened  widely  for  a  large  object  such  as  an 
apple,  or  forcing  with  fist,  or  a  blow  upon  the  jaw,  or  extracting  a 
tooth.  No  mention  is  made  of  mouth  gag,  which  is  a  frecjuent  cause, 
esi)ecially  the  Whitehead,  or  modifications  of  same.  Neither  is  men- 
tion made  of  those  cases  found  following  prolonged  dental  operations. 
These  latter  have  been  seen  all  too  frecjuently  by  the  author.  Tongue 
sucking  is  given  as  a  cause  by  Linders  (6). 

A  patient  seen  recently  with  double  dislocation,  right  side,  in- 
cotuplete,  of  three  months  standing,  caused  me  to  search  the  literature 
with  the  following  results: 
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Only  fifteen  cases  of  long  standing  are  reported: 

1.  R.  W.  Smith  (7),  congenital  dislocation  in  case  of  idiot, 
who  died  at  38  years  of  age. 

2.  CoLiper  (8),  reported  a  case  of  over  three  months  standing 
in  which  attempt  was  unsuccessful,  even  under  chloroform,  but 
mobility  was  increased. 

3.  Hutchinson  (9),  in  a  case  of  woman  with  dislocation  of  two 
months  standing  reduced  it  with  some  difficulty.  The  readiness 
with  which  the  accident  was  overlooked  is  illustrated  by  the  con- 
cluding observation  of  Mr.  Hutchinson,  "We  had  fancied  at  first 
that  there  was  but  little  facial  deformity,  but  this  impression  was 
corrected  at  once  when  we  had  her  natural  expression  before  us  by 
way  of  contrast." 

4.  Pollock  (10),  was  successful  in  the  case  of  a  woman  with 
dislocation  of  four  months  standing  by  means  of  wedges  between 
molars  and  strap  tourniquet. 

The  following  were  successfully  reduced  : 

5.  Morley  (11),  after  one  month  and  five  days. 

6.  Stromeyer  (12),  had  similar  case  reported  by  Heath,  time 
not  given. 

7.  Spat  (13),  reduced  after  58  days. 

8.  Demarquay   (14),  after  83  days. 

9.  Donovan  (15),  98  days. 

10.  Mc  Graw  (16),  five  months,  by  use  of  steel  hooks  passed 
into  sigmoid  notch  and  drawing  downward  a-nd  backward. 

11.  Brockway  (17),  by  exposing  condyles  and  forcing  back 
by  direct  pressure  in  patient  with  dislocation  of  13  months  standing. 

12.  Mazzoni  (18),  resected  both  condyles  with  good  functional 
result  after  eight  months. 

13  Golding  Bird  (19),  eighteen  weeks  after  breaking  adhesions 
and  pressing  on  coronoid  process. 

14.  Annandale  (20),  in  a  case  of  recurrent  dislocation  sutured 
the  meniscus  to  periosteum  and  Stimson  (21),  removed  the  meniscus 
in  order  to  allow  condyle  to  resume  proper  position. 

15.  Kramer  (22),  operated  case  five  weeks  old  by  detaching 
part  of  masseter  and  dividing  external  lateral  ligament. 

CASE  REPORT. 
The  author's  patient  appeared  with  the  following  history :  A  woman, 
53  years  of  age,  single,  had  tonsils  removed  under  general  anesthetic 
three  months  ago,  since  which  time  she  had  heen  unable  to  close  her 
jaws  and  had  suffered  constant  pain  in  right  ear.  Physical  examination 
disclosed  depression  in  front  of  ear  and  behind  condyle  on  both  sides, 
but  apparently  slightly  larger  on  the  right.  Rocntgenogra^m  by  Dr. 
Brownlie  showed  cond3de  in  front  of  eminence  on  the  right  and  directly  be- 
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neath  it  on  the  left.  Attempts  at  replacing  were  unsuccessful  and  three  days 
later  patient  was  etherized  at  St.  Luke's  Hospital.  After  various  attempts 
by  use  of  wedges  an  incision  was  made  on  the  right  as  if  for  removal  of 
condyle.  On  exposure  of  condyle,  it  was  found  necessary  to  use  chisel  as  a 
lever  between  the  zygoma  and  condyle,  to  replace.     After  replacing  right  side 


it  was  only  necessary  to  slide  left  into  normal  position.  Jaw  was  held  with 
bandage  and  adhesive,  so  as  to  allow  one  fourth  of  an  inch  opening  and 
patient  made  uneventful  recovery  and  says  she  is  entirely  normal.  However, 
a  slight  clicking  noise  can  be  heard  on  moving  jaws.  This  is  not  noticed  by 
the  patient. 
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Lazell  (23  j,  has  recently  reported  a  case  of  a  young  woman 
committed  as  insane  because  of  a  double  dislocation  and  salivation, 
who  was  immediately  discharged  following  reduction. 
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DISCUSSION. 

Dr.  Harry  L.  Baum,  Denver,  Colo.  It  was  my  misfortune  to  have 
the  accident  described  by  Dr.  Carmod'y  occur  on  my  service^  at  the 
Coun'ty  Hospital.  The  operations  being  frequentlj'  done  by  the  internes 
a  possible  dislocation  of  the  jaw  imaj^  escape  notice  upon  removal  of 
the  mouth  gag  especially  when  the  latter  is  left  to  the  anesthetist  in 
the  hurry  of  doing  a  large  number  of  cases  in  a  short  time.  Such  a 
condition  should  undoubtedly  be  discovered  by  the  nurse  on  the  ward 
or  by  the  interne  in  charge  before  the  patient  left  the  hospital,  however, 
and  it  is  hard  to  explain  such  an  occrrence  escaping  the  observation 
of  some  responsible  person  even  should  the  staff  man  fail  to  see  the  patient 
before  discharge.  The  patient  himself  s'hould  be  credited  with  enough 
intelligence  to  realize  that  something  lis  wrong  even  though  his  know- 
ledge may  not  be  sufficient  to  diagnose  a  dislocation  of  the  temporo- 
mandibular articulation.  The  case  illustrates  the  responsibility  taken 
by  the  staff  member  in  these  cases,  even  though  the  operation  may  be 
done  by  another  and  the   fault  not  directly  his   in   any  sense. 

Dr.  J.  M.  Banister,  Omaha,  Neb.  A  very  important  point  to  my 
mind,  is  the  relationship  of  periton'sillar  abscess  to  the  temporomandibular 
articulation.  In  the  affection,  just  noted,  there  is  frequently  an  in- 
ability to  open  the  mouth,  and  in  the  literature  there  are  references 
to  cases  of  peritonsillar  abscess,  which  have  been  diagnosed  as  tetanus, 
the  true  pathology  being  cleared  up  at:  the  post-mortem,  death  having 
resulted    from    suffocation    from    the    ruptured    abscess. 

In  mumps,  also,  the  swelling  and  tenderness  of  the  parotid  gland 
may  so  compromise  the  temporo-maxillary  articulation  as  to  curtail 
its  functions  to  a  marked  degree. 

As  practical  nose  and  throat  specialists  we  should  be  on  uur  guard 
against  making  a  wrong  diagnosis  under  such  conditions. 
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The  modern  method  of  diagnosis  and  treatment  is  rapidly  elim- 
inating the  fre(|uency  of  involvement  of  regions  surrounding  the 
accessory  sinuses.  Previous  to  1907,  the  ethmoid  lahyrinth  was  only 
considered  in  connection  with  the  other  accessory  sinuses  of  the  nose. 

In  1907  Uffenorde  made  the  first  advancement  in  a  dififerentia- 
tion  of  diseased  conditions  of  the  ethmoid  cells,  thus  separating  them 
from  the  other  sinuses.  The  ethmoid  cells  he  likened  to  a  sponge, 
while  the  sphenoid,  frontal  and  maxillary,  he  spoke  of  as  cavities.  He 
also  divided  diseases  of  the  ethmoid  into : 

(1)  Acute  Inflammation 

(2)  Chronic  Inflammation 

(a)  Ethmoiditis  Hyperplastica  cum   {)olyposis 

(b)  Ethmoiditis  Suppurativa. 

Just  a  little  review  here  of  the  anatomy  of  the  ethmoid  region. 
While  it  gives  nothing  new,  it  will  refresh  our  memories. 

The  ethmoid  bone  consists  of  a  horizontal  cribriform  plate,  of 
two  lateral  masses  of  cells,  between  which,  lies  the  perpendicular 
plate  forming  part  of  the  septum  of  the  nose.  The  ethmoid  cells  are 
composed  of  a  mass  of  thin  walled  cavities,  very  irregular,  and  never 
alike  on  both  sides.  The  outer  limits  make  the  os  planum,  while  their 
inner  walls  form  part  of  the  nasal  fossae.  Above,  they  are  grooved 
to  form  with  grooves  on  the  frontal  the  two  ethmoidal  canals.  The 
upper  outer  margins  of  each  mass  present  a  number  of  half-cells 
completely  closed  in  when  articulated  with  the  ethmoidal  notch  of 
the  frontal  bone ;  posteriorly  are  also  half-cells  completed  by  sphe- 
noidal turbinated  and  palate  bones.  Again,  in  front  and  below,  the 
cells  are  completed  by  the  lacrymal  and  superior  maxillary  bones : 
inferiorly  an  irregular  hook  like  plate  projects  the  unciform  process, 
which  closes  in  the  upper  part  of  the  orifice  of  the  antrum.  A  nar- 
row oblique  fissure,  the  superior  nasal  meatus,  sub-divides  the  inner 
surface,  bounded  above  by  a  thin  scroll  like  bone,  the  superior  turbi- 
nate, and  below  by  the  middle  turbinate  bone.  The  posterior  cells  open 
up  in  the  upper  part  of  this  fissure ;  the'  anterior  and  middle  open  up 
into  the  frontal  sinus  above  and  into  the  middle  meatus  below. 
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Y.  Dupont  of  Paris  says,  "The  ethmoid  labyrinth  should  be  con- 
sidered the  cross  roads  of  the  other  sinuses  of  the  face,  and  locating 
them  accurately,  you  would  say  they  are  located  in  front  of  the  sphe- 
noidal sinus,  below  the  frontal  sinus,  and  above  the  maxillary  sinus, 
and  as  thin  bony  vaults  are  the  only  separation  there  is  between  these 
different  pneumatic  cavities.  One  can  readily  see  how  easy  it  is  for 
an  infection  to  extend  from  one  sinus  to  another.  For  instance 
from  the  posterior  ethmoid  cells  to  the  sphenoidal  cells,  or  from  the 
frontal  sinus  to  the  anterior  ethmoid  cells,  the  pus  may  enter  the 
maxillary  sinus  through  the  natural  opening,  and  soon  produce  a 
diseased  condition  of  this  cavity." 

From  the  few  anatomical  points  just  given,  you  can  see  that  the 
labyrinth  is  connected  on  the  inside  with  the  nasal  cavity,  of  which 
it  forms  the  external  wall,  on  the  outside  with  the  orbit,  below  with 
the  superior  maxillary,  in  front  with  the  orbital  apophysis  of  the 
palatine;  in  the  rear  with  the  body  of  the  sphenoid. 

As  early  as  1869,  Hyrtl  spoke  of  the  dehiscence  of  the  papyra- 
ceous lamina  of  the  ethmoid  labyrinth  which  allowed  the  communi- 
cation of  the  ethmoid  cells  with  the  orbital  cavity. 

In  rhinology  we  usually  speak  of  the  ethmoid  cells  as  compos- 
ing two  divisions,  the  anterior  and  posterior  cells.  These  two  divis- 
ions of  cells  are  separated  from  the  orbit  by  the  os  planum  of  the 
ethmoid  in  the  rear,  and  by  the  lacrymal  bone  in  front.  The  bony 
route  is  the  one  through  which  our  infections  usually  travel  from  the 
ethmoid  to  the  orbit.  Thus  the  infection  spreads  from  these  sinuses 
to  the  orbit,  by  way  of  Haversian  canals,  and  attacks  the  orbital 
periosteum,  or,  if  there  is  a  direct  opening  through  the  osseous  wall 
the  infection  may  spread  in  a  shorter  length  of  time. 

The  venous  route  also  must  not  be  left  unmentioned,  as  the  in- 
fectious germs  are  sometimes  carried  this  way,  though  anastomosis 
between  the  veins,  which  receive  the  blood  from  the  mucous  mem- 
brane and  the  venous  plexus  of  the  orbit. 

CASE  REPORT. 

Mr..  M. — ,  age  45.  Came  into  the  office  complaining  of  a  purulent  dis- 
charge at  the  inner  angle  of  the  left  eye  and  from  the  left  nostril. 

His  past  history  previous  to  his  present  illness  showed  nothing  of  special 
interest.  He  had  the  ordinary  diseases  of  childhood,  but  gave  no  history  of 
having  had  either  diphtheria  or  scarlet  fever.  Since  reaching  adult  life  he 
had  always  been  in  good  health  with  the  exception  of  frequent  colds.  There 
was  no  venereal  history  and  the  only  operation  he  had  ever  had  was  the  one  for 
the  removal  of  polyps  from  his  left  nostril  three  years  previous. 
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Some  four  years  ago  he  had  a  severe  cold  which  cleared  up  except  a  con- 
tinuation of  the  discharge  from  the  left  nostril.  About  a  year  later  he  had 
a  great  deal  of  swelling  around  the  left  eye  following  an  acute  cold.  At  this 
time  he  was  confined  to  his  bed  and  was  under  the  care  of  his  local  physician. 
During  the  period  of  this  illness  he  suflfered  a  great  deal  of  pain  and  received 
no  relief  except  through  the  use  of  morphine.  Hot  applications  were  applied 
and  after  some  time  an  abscess  broke  at  or  near  the  inner  angle  of  the  eye 
and  he  experienced  great   relief. 

The  acute  cold  that  he  had  at  that  time  did  not  improve  rapidly,  and  a 
profuse  discharge  was  present  most  of  the  time.  At  times  the  left  nostril 
seemed  to  be  less  free  to  the  passage  of  air  than  the  right.  Some  polyps  were 
removed  at  this  time  and  while  the  breathing  now  seemed  much  improved  there 
was  always  a  feeling  of  pressure  in  the  region  of  the  eye  while  there  was  still 
not  much  lessening  of  the  amount  of  discharge.  The  discharge  was  thick 
and  it  seemed  to  him  that  there  must  be  some  relationship  between  the  nasal 
discharge  and  the  discharge  from  the  eye,  for  as  the  discharge  would  lessen 
from  the  nose  and  the  feeling  of  pressure  became  more,  he  noticed  that  there 
was  more  discharge  from  the  eye.  He  also  complained  of  a  peculiar  sweet- 
ish taste  which  is  always  present. 

On  examination,  his  general  health  seemed  to  be  good ;  temperature,  pulse 
and  respiration  were  normal.    Weight  160. 

Head  normal  in  size;  cheek  bones  prominent;  right  eye  normal;  left  eye 
showed  considerable  congestion  of  the  conjunctiva,  also  much  congestion  of 
both  upper  and  lower  lids.  A  small  amount  of  pus  could  be  seen  coming  from 
the  inner  angle  of  the  eye  just  above  the  inner  canthus.  There  were  no  de- 
fects of  vision  in  this  eye  and  only  a  slight  limitation  of  the  movements  of  ad- 
duction, the  pupils  were  normal,  the  pupillary  reactions  were  normal,  the 
fundi  and  acuity  were  normal,  and  there  was  no  diplopia,  but  there  was  con- 
siderable tearing. 

The  nasal  examination  on  the  right  side  was  negative,  but  the  left  nostril 
showed  both  the  middle  and  inferior  turbinate  were  atrophied.  No  polyps 
were  present  but  the  ethmoid  region  showed  a  general  unhealthy  condition 
■with  a  small  amount  of  pus  and  heavy  crusts. 

Neck-anterior  cervical  glands  were  slightly  enlarged  probably  due  to 
old  infected  tonsils  which  he  still  has. 

Chest,  cardia  vascular  system,  abdomen,  skin  and  reflexes  were  normal. 

Examination  of  blood,  urine  and  Wassermann  was  negative;  X-ray 
showed  left  ethmoid  region  cloudy  as  well  as  left  antrum.  A  diagnosis  of 
orbital  infection  secondary  to  ethmoid  infection  was  made.  There  was  also 
an  infection  of  the  left  antrum  which  was  acting  as  a  reservoir  for  the  dis- 
charge from  above.    This  was  later  proven  by  irrigation. 

The  location  of  the  infection  having  been  determined,  the  next  step 
was  to  decide  what  operation  should  be  done  to  remove  both  the  primary  in- 
fection in  the  ethmoid  cells  and  the  infection  at  the  inner  angle  of  the  eye. 

In  this  case  the  posterior  ethmoid  cells  are  the  ones  originally  involved 
and  nothing  would  give  the  desired  results  but  a  complete  removal  of  these 
cells,  insuring  good  drainage  as  well  as  ventilation. 

There  being  no  special  amount  of  swelling  in  the  region  of  the  eye,  and 
external  operation  was  not  indicated;  the  operation  called  for  was  one  which 
would  give  the  desired  results  by  the   simplest   method. 
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Twenty  per  cent,  cocaine  with  equal  parts  of  1-1,000  adrenaline  was  used. 
Cotton  soaked  with  this  solution  was  carried  into  the  nose  with  a  cotton  car- 
rier and  left  on  the  lateral  wall  for  about  thirty  minutes.  Enough  of  the  mid- 
dle turbinate  was  removed  to  give  access  to  the  ethmoid  region.  Cocaine  and 
adrenaline  was  again  applied  as  above  for  fifteen  minutes,  and  the  anterior 
and  posterior  ethmoid  cells  thoroughly  removed  with  Greenwald's  punch  and 
Ballinger's  ethmoid  curets. 

The  cells  were  found  to  be  very  soft  and  were  filled  with  granulations 
and  pus.  No  attempt  was  made  to  trace  the  opening  from  the  ethmoid  re- 
gion to  the  OS  planum. 

Recovery  was  uneventful.  No  packing  was  used  in  the  nose  as  this  in- 
creases the  danger  of  meningitis.  In  nasal  operations  done  in  the  oITice  it  is 
often  necessary  to  use  a  nasal  packing,  but  in  hospital  cases  this  can  be  done 
away  with  to  a  certain  extent.  The  parts  were  kept  clean  and  xeroform  powder 
dusted  over  the  surface  for  a  few  days.  There  was  a  slight  discharge  from  the 
ethmoid  region  but  this  rapidly  subsided.  There  was  no  further  discharge  of 
pus  into  the  eye  and  the  congesition  of  the  conjunctiva  and  lids  quickly  dis- 
apper.red.  There  still  remains  some  thickening  of  the  membrane  of  the  lower 
lid. 

It  is  uncommon  to  find  cases  of  orbital  infection  due  to  a  rupture  through 
the  OS  planum  from  an  infection  of  the  ethmoid  cells.  The  small  number  of 
these  cases  seen  in  late  years  is  due  to  the  more  careful  and  thorough  work 
done  by  tlie  average  specialist  in  cases  of  nasal  discharge,  thereby  giving  better 
drainage  of  the  pus  through  the  nose  instead  of  giving  it  time  to  burrow 
through  the  os  planum  into  the  orbital  cavity.  The  discharge  from  the  left 
antrum  continued  with  very  little  change,  regardless  of  a  number  of  irrigations. 
As  the  patient  objected  to  a  radical  operation^  the  Canfield's  pre-turbinal 
method  was  the  only  choice  left  as  it  was  necessary  to  have  a  good  view  of 
the  antrum.  There  was  an  abundance  of  polypoid  tissue  present.  The  after 
treatment  as  advocated  by  Canfield  was  followed  with  excellent  results. 

These  cases  when  they  do  occur  are  usually  chronic  in  nature, 
and  have  had  an  ethmoid  infection  for  some  time. 

As  early  as  1844,  A.  Riberi,  an  Italian,  reports  two  cases  of 
orbital  abscess  due  to  sinus  infections,  cured  by  a  perforation  of  the 
orbital  lamina  of  the  ethmoid  bone,  but  it  was  impossible  to  get  a  copy 
of  the  article. 

On  May  11,  1901,  G.  C.  Harlan  reported  in  Philadelphia  M.  J. 
7 :  932,  a  case  of  orbital  abscess  in  a  boy  who  had  a  nasal  discharge 
for  over  a  year.  This  case  was  cured  by  curetting  the  ethmoid  cells, 
which  was  proceeded  by  an  extensive  external  operation. 

In  November  1904,  G.  C.  Munger  reports  in  the  Laryngoscope 
14 :  879,  an  interesting  case,  where  the  infection  was  due  to  a  diseased 
condition  of  the  ethmoid  cells.  This  case  was  cured  by  operation,  and 
in  1919  Y.  Dupont  of  Paris  reported  a  case  in  his  Paris  thesis,  which 
he  had  relieved  of  all  symptoms  in  1909  by  external  operation. 

While  these  cases  of  orbital  infections  are  usually  due  to  chronic 
suppurative  conditions  of  the  ethmoid  cells  there  are  cases  reported 
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now  and  then  where  no  chronic  infection  could  be  found.  \V.  N. 
Hubbard  reported  a  case  of  orbital  abscess  which  followed  shortly- 
after  an  attack  of  acute  tonsillitis.  In  this  case  Dr.  Hubbard  said  it 
was  im])ossil)le  to  find  any  diseased  condition  of  the  ethmoid  cells  or 
any  of  the  other  sinuses.  Milligan  also  reports  a  case  where  an  acute 
orbital  swelling,'-  appeared  near  the  inner  canthus  following  a  severe 
attack  of  acute  coryza.  This  case  also  did  not  show  any  chronic  dis- 
eased condition  of  the  ethmoid  cells. 


BIBLIOGRAPHY. 

Review  of  the  Anatomy  and  Pathology  Involved  in  Diseases  of  the  Orbit 
Secondary  to  the  Diseases  of  the  Nasal  Accessory  Sinuses.  Geo.  Sloan 
Dixon,  American  Academy  of  Ophthalmology  and  Oto-Laryngology  1909. 

A  Discussion  of  the  Various  Inflammations  of  the  Ethmoid  Bone  as  ad- 
vanced by  Uffenorde  in  his  work,  "Die  Erkrankungen  Dcs  Siebbeines." 

Dr.  Ross  Hall  Skillern,  Transactions  of  the  American  Academy  of  Ophthal- 
mology  and   Oto-Laryngology,   1909. 

Orbital  Infection  from  the  Ethmoid  Cells  With  Spontaneous  Opening  at 
the  Inner  Angle  of  the  Orbit. 

Carl  E.  Munger,  M.  D.,  Transactions  of  the  Am.  Laryn.,  Rhinol.  and  Otol. 
Society  1904. 

Essentials  of  Anatomy.  Chas.  B.  Nancrede,  M.  D. 


DISCUSSION 

Dr.  Claude  T_  Uren,  It  has  been  my  misfortune  to  see  two  cases  of 
orbital  cellulitis  in  the  last  four  years.  These  cases  were  seen  in  con- 
sultation with  an  ophthalmologist.  In  each  of  these  cases  there  was 
osteomyelitis  of  the  ethmoid  together  with  extensive  osteomyelitis  of 
the  frontal  sinus,  inner  and  outer  wall  and  floor.  Both  cases  were 
operated  radically  but  died  of  meningitis. 

Dr.  H.  M.  Lemere,  Oiriiaha,  Neb.  In  addition  to  the  fulminating 
cases  of  suppurating  ethmoid  involving  the  orbit  referred  to  in  this 
paper,  there  is  a  low  grade  ethmoid  and  sinus  disease  that  is  more 
frequently  productive  of  ocular  involvement.  These  low  grade  sinus 
infections  are  often  productive  of  a  mild  grade  of  chorio-retinitis  with 
minute  changes  at  the  macula.  The  change  in  the  pattern  of  the  retina 
is  so  slight  that  it  has  to  be  carefully  searched  for,  and  when  it  is  respon- 
sible for  frequent  changes  in  the  refraction  and  ver}'  often  some  diminu- 
tion of  vision. 

Dr.  D.  A.  Vanderhoof,  Colorado  Springs,  Colo.  I  am  very  glad  to 
see  the  amount  of  discussion  this  paper  has  brought  forth.  It  was  my 
intention  to  change  the  word  "infection"  in  the  title  to  "abscess"  as 
we  mav  have  an  infection  of  the  orbital  tissues  without  an  abscess 
formation,  and  it  is  with  cases  of  orbital  abscess  that  we  were  especially 
interested. 

There  is  only  one  point  I  wish  to  emphasize  and  that  is,  thorough 
and  early  intranasal  work  in  these  cases  of  chronic  ethmoid  infections, 
while  manv  will  respond  to  local  treatment  if  the  diseased  condition  is 
not  of  long  duration  and  has  not,  as  yet  done  much  damage,  but  as 
soon  as  condition  become  chronic,  the  diseased  parts  should  be  thoro- 
ughly removed. 


THE  RADICAL  MASTOID  OPERATION:     BARANY 
TECHNIQUE. 

By  CLAUDE  E.  COOPER,  M.   D.,  Denver,  Colorado. 

My  contribution  to  the  program  of  this  meeting  can  hardly  be 
given  the  dignified  title  of  a  paper.  It  is  rather  a  statement  of  the 
experience  of  some  of  my  colleagues  and  my  own,  with  the  Barany 
technique,  since  his  recent  sojourn  with  us  in  November,  1922. 

The  literature  of  the  subject  is  most  meager,  and  I  regret  not  to 
be  able  to  present  a  digest  of  the  opinions  of  our  foremost  otologists, 
thus  a  more  comprehensive  presentation  of  the  subject,  but  such 
opinions  have  not  appeared,  and  begging  your  forbearance,  I  will  be 
compelled  to  present  my  own. 

From  a  general  viewpoint,  keeping  in  mind  the  possibility  and 
frequency  of  very  extended  pathology  in  chronic  otorrhea,  one  is  im- 
pressed by  the  advantages  of  the  standard,  i.  e.  as  usually  performed, 
radical  operation. 

It  is  to  be  expected  that  such  a  procedure  will  have  disadvan- 
tages, in  some  instances  a  further  loss  of  hearing,  collection  of  dirt, 
wax  and  debris  in  the  cavity,  requiring  a  difficult  toilet  for  the  patient, 
and  this,  with  repeated  erosions  of  the  tender  epidermis,  all  tend  to 
make  radical  mastoid  patients  permanent  ones.  Too  frequently  a 
continuation  of  the  discharge,  constant  or  recurrent,  is  a  source  of 
much  regret  for  the  patient,  and  chagrin  for  the  surgeon. 

Substitutes,  or  modifications  of  the  radical  operation,  even 
though  attempting  to  overcome  its  annoyances  and  occasional  bad 
results,  have  not  been  enthusiastically  received,  because,  in  their 
endeavor,  they  trespass  with  great  indifference  upon  the  fundamental 
principles  on  which  the  radical  operation  and  its  success  is  built. 
This  misdemeanor  is  penalized  with  frequent  failure. 

It  is  very  laudable  to  develop  a  technique  which  will  meet  the 
fundamental  exactions  of  the  radical  procedure,  and  at  the  same  time 
avoid  the  disadvantages.  The  temptation  to  see,  in  most  of  the  mod- 
ifications, values  that  do  not  exist,  or  to  overestimate  the  importance 
of  annoying  sequelae,  and  underestimate  the  importance  of  funda- 
mental principles  of  the  radical  operation,  is  great,  and  occasionally 
moves  the  surgeon  to  an  unwise  choice. 
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The  method  of  operation  should,  if  possible,  be  determined  be- 
fore hand,  but  in  case  of  the  discovery  of  unexpected  diseased  areas, 
it  should  be  changed  to  suit  the  pathology  exposed. 

The  Barany  technique  is  aimed  at  combining  the  advantages  of 
the  simple  operation  with  primary  closure  of  the  wound,  and  just 
enough  drainage  to  carry  away  the  serum,  with  the  advantages  of 
inspection  and  curettage  of  the  tympanum  removal  of  the  external 
attic  wall,  carious  bone,  cholesteatoma,  ossicles,  or  the  prevention 
of  possible  or  imminent  intracranial  complications,  as  well  as  closure 
of  the  Eustachian  tube  of  the  radical  operation. 

A  careful  examination  precedes  it,  which  considers  the  hearing, 
position,  size  of  the  perforation,  presence  of  tympanic  cholesteatoma, 
patency  of  Eustachian  tube  (this  is  important),  epidermization  of 
promontory,  character  of  the  process,  i.  e.,  whether  tuberculous, 
syphilitic,  or  of  usual  pyogenic  bacterial  origin,  the  integrity  of  the 
vestibular  nerve  and  end  organ  and  intracranial  complications. 

It  is  performed  under  local  anesthesia,  using  1%  of  novocain, 
30  or  40  cc.  and  15  drops  1-1000  adrenalin,  injected  over  mastoid, 
in  the  canal,  above  the  attachment  of  auricle  and  under  the  tip.  This 
anesthesia  has  been  in  use  many  years  and  is  quite  familiar  to  all. 

The  canal  is  packed  with  cotton,  gauze  is  not  used,  as  it  tends 
to  irritate  and  erode  the  epidermis.  The  packing  preserves  the  con- 
tour of  the  canal  and  helps  protect  it.  The  field  is  painted  with  iodin. 
Professor  Barany  uses  artificial  light,  and  a  reflector  for  the  whole 
procedure.  It,  as  well  as  an  ischaemic  field,  are  very  essential  to 
properly  conduct  the  intratympanic  manipulations. 

The  ordinary  skin  and  periosteal  incision  is  used,  and  no  at- 
tempt is  made  to  detach  the  membranous  canal  wall,  and  periosteum 
from  the  bone,  in  fact,  these  are  handled  with  much  delicacy,  and 
trauma  is  avoided. 

The  operation  proceeds  as  a  simple  one,  opening  all  cells,  the 
antrum,  and  curetting  to  healthy  bone.  If  there  is  any  reason  for 
uncovering  the  sinus  or  exposing  the  dura,  it  is  done.  If  the  adi- 
tus  will  admit  it,  a  pledget  of  cotton,  carrying  a  strong  solution  of 
cocaine,  in  adrenalin,  is  introduced,  and  allowed  to  remain,  while  the 
posterior  bony  canal  wall  is  removed.  Trauma  to  membranous  canal 
is  assiduously  avoided,  the  bone  being  as  it  were  taken  away  from  the 
canal,  rather  than  the  canal  dissected  from  the  bone. 

When  the  external  wall  of  the  attic  and  aditus  is  reached,  it 
is  removed  in  the  same  manner  as  in  the  radical  procedure,  and  more 
cocaine  and  adrenalin  is  applied  to  the  tympanum.     Not  nearly  so 
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much  of  the  facial  ridge  is  taken  away  as  in  the  radical  operation, 
because  adhesions  between  it  and  the  tympanic  roof  are  very  desir- 
able, thus  separating  the  mastoid  and  tympanic  cavities. 

When  the  tympanum  has  become  ischaemic  and  anesthetic,  the 
operation  proceeds.  In  the  presence  of  cholesteatoma,  or  greatly 
diminished  hearing,  the  malleus  and  especially  the  incus,  are  removed, 
to  facilitate  healing,  and  the  cholesteatoma  extracted  with  small 
curcts.  The  incus  is  always  removed  when  the  drum  is  perforate! 
posteriorly  and  superiorly,  and  the  anterior  half  is  adherent  to  the 
promontory.  If  the  promontory  is  epidermized,  the  membrana  tym- 
pani  is  taken  away. 

During  the  examination,  previous  to  operation,  an  attempt  is 
made  to  determine  the  patency  of  the  tube  by  catheter,  Valsava  infla- 
tion, inspection,  Politzerization,  and  the  Siegel  otoscope.  Should 
polypi  or  granulations  interfere,  they  are  removed,  or  the  operation 
is  undertaken  and  the  tube  disposed  of  according  to  the  findings  at 
that  time.  If  found  closed,  it  is  carefully  avoided.  Should  the 
head  of  the  malleus  and  the  anterior  portion  of  the  membrana  tym- 
pani,  or  adhesions  to  the  promontory  assist  in  its  closure,  they  are 
allowed  to  remain.  The  malleus  is  removed,  if  it  does  not  take  part 
in  closing  the  tube.  If  the  tube  is  known  to  be  open,  it  is  curetted, 
carious  bone  in  its  vicinity  is  also  scraped,  and  where  practical,  it  is 
covered  over  with  the  membrana  tympani,  hoping  in  this  way  to 
efifectually  close  it,  and  thus  secure  the  advantages  of  a  closed  tube. 

Polypi,  granulations,  caries,  etc.,  are  disposed  of  as  in  the  radical 
procedure,  and  most  exacting  care  is  exercised  in  diagnosing  the  in- 
tratympanic  pathology,  as  well  as  in  executing  intratympanic  manip- 
ulations, which  is  made  possible  by  the  local  anesthesia  and  is- 
chaemia. 

If  the  hearing  is  good,  the  ossicles  and  membrana  tympani 
should  be  left.  From  a  theoretical  view,  I  have  had  no  experience 
in  this  class  of  cases,  the  operation  should  here  display  its  greatest 
use,  because  there  cannot  be  much  destruction  within  the  tympanum, 
and  still  good  hearing,  but  there  might  be  enough  in  the  aditus  and 
mastoid  to  prevent  recovery  and  not  to  yield  to  an  extensive  simple 
operation. 

The  external  auditory  canal  is  left  intact,  and  no  flaps  are  cut. 
With  completion  of  the  tympanic  procedure,  the  mastoid  wound  is 
closed,  and  drained  by  a  strip  of  sterofil  about  2  mm.  wide,  laid 
along  the  floor  and  into  the  antrum,  the  external  auditory  canal  is 
repacked  with  cotton,  and  appropriate  dressings  applied. 
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With  the  exception  of  daily  removing  the  sterofil  drain,  and  cot- 
ton packing,  the  pohcy  of  hands  off  is  carried  out.  Should  suppura- 
tion occur,  the  ear  is  irrigated  through  the  canal  daily.  Without  com- 
plications, healing  should  be  well  advanced  or  complete  in  two  weeks. 

From  what  little  experience  we  have  had,  the  operation  is 
adapted  to  those  cases,  where  the  disease  is  not  extensive,  intracra- 
nial complications  not  present  nor  threatened",  where  the  otorrhea  is 
not  constant,  but  tends  to  recurr,  where  the  tube  is  closed,  and  the 
tympanum  is  free  of  granulations,  polypi,  caries,  or  infected  recesses, 
which  may  escape  the  discreet  curetage,  as  compared  with  the  less 
delicate  curetage  of  the  radical  operation. 

The  rapidity  of  healing  with  none  of  the  prolonged  after  dress- 
ings, the  freedom  from  pain  and  necessity  of  continued  observa- 
tions are  of  no  small  advantage,  and  should  be  valued  by  the  surgeon 
in  his  choice  of  operation. 

Time,  further  experience,  more  accurate  knowledge,  and  appre- 
ciation of  the  minute  intratympanic  changes,  together  with  a  greater 
delicacy  in  handling  the  tympanic  structures,  will  largely  determine 
its  efficiency  and  popularity. 

CASE  REPORTS. 

Case  I.  Prof.  Barany,  Dr.  Cooper,  operated  as  a  clinic  patient.  N.  C. 
Male,  44.  Came  to  Colo.  15  years  ago,  on  account  of  asthma^  (more  likely 
tuberculosis).  Gives  a  history  of  bilateral  recurring  otorrhea  for  at  least  15 
years ;  recently  an  acute  cold,  with  pain  and  discharge  from  the  right  ear, 
and  right  side,  headache,  frontal,  lateral  and  occipital ;  general  depression. 

Examination  revealed  a  chronic  rhinitis  and  tonsillitis,  many  decayed  and 
dead  teeth,  and  right  chronic  otitis  media  suppurativa,  large  lower  posterior 
perforation,  both  dry  and  moist  secretion,  odor  and  attic  bone  necrosis,  tube 
closed.  X-ray  (Crosby)  "Sclerosis  of  both  mastoids.  At  knee  of  right  lat- 
eral sinus,  an  area  of  uninvolved  cell  structure  or  necrosis  or  drained  abscess. 
Left  mastoid  shows  same,  but  smaller  area."  Urine,  negative.  Slight  leuco- 
cytosis,  10,  700. 

Hearing,  right  ear.  Forks  C128-512  by  bone  only,  C2048  very  slight; 
loud  conversation  w'ith  noise  apparatus  in  left  ear,  none.  Left  ear, 
C128,  bone  only,  C512  Rinne,  negative.  C2048  fairly  well.  No  spontaneous 
nystagmus,  or  past  pointing.  Fistula  test,  negative.  Cold  Caloric,  right  ear, 
no  response  for  nystagmus,  falling,  past  pointing,  and  very  slight,  if  any, 
vertigo.     Facial  paresis  which  occurs  and  then  disappears. 

Operation  by  Prof.  Barany.  Usual  mastoid  excavation,  uncovered  epidu- 
ral abscess  in  middle  and  posterior  fossa ;  uncovered  sinus,  no  thrombosis. 
Usual  removal  of  bridge,  curetted  tympanum,  avoiding  damage  to  closed 
tul)c.  Extracted  malleus  and  remains  of  membrana  tympani,  curetted  away 
a  small  tympanic  cholesteatoma.  External  auditory  canal  left  intact.  *  Primary 
closure  of  wound  with  sterofil  drainage,  and  a  cotton  plug  the  length  of  the 
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canal,  covered  with  vaseline,  introduced.  Dressed  daily,  under  excellent  asep- 
tic conditions,  removing  the  mastoid  drainage  and  changing  the  cotton.  One 
week  later,  profuse  suppuration,  very  odorous,  large  amount.  Irrigations 
daily,  through  canal  and  out  through  lower  opening  of  mastoid  wound  of 
hyclorite  1-500.  This  suppuration  continued  for  a  few  weeks,  when  it  sud- 
denly ceased.  A  mucopurulent  discharge  continued,  gradually  abating  until 
Feb.  12,  1923,  when  the  promontory  showed  epidermization.  The  aditus  has 
closed,  and  this  case  should  make  a  good  recovery.  There  has  been  no  change 
in  hearing.  The  vestibular  response  to  stimulation  has  returned  to  normal, 
but  hyposensitive  reactions. 

Case  2.  Dr.  Lockard.  W.  S.  age  8  years.  11-15-22.  Suppuration  of 
left  ear,  and  moderate  amount  of  foul  smelling  discharge,  and  an  occasional 
pain  since  14th  month,   cause  unknown. 

Tonsils  and  adenoids  removed  one  year  ago. 

Pale,  anemic,  extremely  nervous.  Hemoglobin,  70%.  White  cells,  8000. 
Urine,  etc.  normal. 

Large  perforation  in  post  superior  quadrant,  left  M.  T.,  through  which  a 
large  polypus  protudes. 

Acoumeter  10  feet,  whispering  voice,  12  feet. 

Examination  (W.  W.  Williams),  streptococcus  and  staphylococcus  albus. 

12-4-22.  Polypus  removed  under  general  anesthesia.  Considerable  dimi- 
nution of  discharge  and  lessening  of  odor.  Occasional  dizziness  on  washing. 
W.  C.  20,000.     Lymphocytes,  small,  48,  large,   12. 

2-5-23.  Radical,  mastoid,  Barany  technique.  Incus  loose  in  middle  ear. 
Removed  malleus. 

2-12-23.  Mastoid  healed,  except  for  small  granulating  point  at  inferior 
border.  No  pus  from  middle  ear.  Temp,  normal  since  3d  day.  Speakinsr 
voice,  12  feet. 

Case  .?.  Prof.  Barany,  Dr.  Carmody.  Miss  E.  F.  7)Z  years  of  age,  teacher 
During  childhood  a  discharging  right  ear.  Tonsil  and  adenoid  operation  with 
benefit  to  hearing  and  discharge.  Severe  influenza  in  1918.  In  1920,  following 
surf  bathing,  right  ear,  previously  temporarily  dry,  discharged,  accompanied 
with  pain.  This  discharge  was  intermittent,  recurring  with  each  cold,  until 
Jan.  1922.  In  April,  1922,  complained  of  a  dull  headache.  At  this  time,  she 
contracted  a  serious  influenza,  with  repeated  fainting  attacks.  As  expected, 
the  ear  again  discharged  and  the  headache  and  fainting  ceased,  only  to  return 
upon  cessation  of  the  discharge.  Attacks  of  vertigo  followed  ear  irrigations. 
A  simple  mastoid  operation  was  performed  with  good  results;  discharge  ceased, 
perforation  healed,  vertigo,  headache  and  fainting  stopped.  In  August,  1922. 
contracted  a  severe  cold,  then  earache,  spontaneous  perforation  and  discharge. 
As  the  otorrhea  lessened,  the  headache  returned,  and  Sept.  30,  1922,  a  permanent 
opening  was  made  between  the  mastoid  cells  and  the  external  auditory  canal. 
This  gave  relief  temporarily,  but  the  headache  returned  and  became  severe, 
and  localized  in  the  right  occipital  region,  vertigo  accompanied  irrigations. 
There  was  in  addition,  glandular  enlargement  and  edema  around  the  mastoid 
region.     Hearing  for  conversation,  nil. 

Nov.  8,  1922,  a  radical  operation  by  Prof.  Barany.  No  complications, 
healed  incision  in  ten  days,  and  a  continuance  of  discharge,  which  is  very 
slig'ht,  and  shows  every  indication  of  ceasing  at  present,  three  and  a  half  months 
after  operation.     No  change  in  hearing. 
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Case  4.  Dr.  Carmody.  D.  C.  9  years.  Tonsil  and  adenoid  operation  in 
1915,  and  adenoids  again  in  1917.  Left  otorrhoea,  practically  constant,  past 
7  years.  Hearing  poor.  On  Dec.  9,  1922,  Barany  radical  mastoid  operation. 
Ear  dry  in  S  weeks.  No  change  in  hearing.  Dr.  Carmody  well  satisfied  with 
result. 

Case  5.  Dr.  Cooper.  A.  J.  Female,  17  years  of  age.  Previous  history 
unimportant.  Two  years  ago  an  acute  left  otitis  media  suppurativa.  The 
discharge  has  been  constant  since  then,  odorous  and  moderate  in  amount.  No 
vertigOj  nausea,  or  vomiting.  Tonsil  and  adenoid  operation  one  and  a  half 
j-^ears  ago  with  improvement  in  hearing.  Examination  of  upper  respiratory 
tract  gave  negative  information.  Examination  of  right  ear  shows  a  moderate 
chronic  catarrhal  otitis  media.  Examination  of  left  ear,  chronic  otorrhea, 
large  perforation,  granulations  in  aditus  and  attic,  and  in  anterior  superior 
portion  of  tympanum,  obscuring  a  small  cholesteatoma. 

Functional  examination.  Left  ear,  air  conduction  C64  nil,  C128,  nil, 
C512,  greatly  diminished.  C2048  moderately  diminished,  Galton  normal.  Voice, 
3  feet,  whisper,  2  inches.  Vestibular  reactions  normal  in  character,  but  hy- 
persensitive.    No  fistula. 

Radical  mastoid^  Barany,  Nov.  22,  1922.  Ossicles  removed,  tube  curetted, 
and  anterior  portion  of  membrana  tympani  reflected  over  tube.  Tympanic 
cholesteatoma  removed.  No  complications,  no  suppuration.  Adhesions  be- 
tween facial  ridge  and  tegmen  antri  complete.'  Incision  healed  in  ten  days. 
Moderate  discharge  until  Feb.  1923.     Hearing  slightly  benefitted. 

Case  6.  Dr.  Cooper.  L.  M.,  colored  boy,  17  years.  Previous  history 
unimportant.  Present  complaint.  A  chronic  otitis  media  suppurativa  in  left 
ear  of  several  years  duration,  spontaneous  perforation.  Was  dry  at  one  time 
for  five  or  -six  months.  Odor,  no  nausea,  vertigo,  or  vomiting.  Right  ear 
was  also  involved,  discharged  a  long  time,  then  became  dry  and  remained 
so.     Moderate  bilateral  deafness  most  marked  on  left. 

Examination.  Nose  and  throat  unimportant.  Right  ear.  After  removing 
a  hardened  impacted  cerumen,  found  a  scarred,  sclerosed,  largely  perforated 
membrana  tympani.  Dry  tympanum.  Left  ear.  Large  perforation,  poster- 
iorly adhesions  of  membrana  to  promontory,  small  anterior  superior  per- 
foration, revealing  a  small  cholesteatoma.  Function.  Left  ear,  voice  1  foot. 
Whisper,  (lazy,  6  in.  lene  1  in.).  A  negative  Rinne,  with  all  forks  up  to  C2048, 
Vestibular  apparatus  normal  and  hypersensitive. 

Dec.  12,  1922.  Radical  mastoid,  left  ear,  Barany  technique.  No  com- 
plications. This  mastoid  suppurated,  requiring  daily  irrigations  for  a  week 
or  ten  days,  and  then  gradually  ceased.  Was  in  hospital  six  days.  Tympanic 
discharge,  gradually  subsided,  but  not  entirely.  On  Jan.  20,  1923,  removed 
some  granulations  and  small  flakes  of  cholesteatoma  from  tympanum  through 
canal.  In  so  doing,  disturbed  the  stapes,  which  was  followed  by  nausea,  vomit- 
ing, vertigo  for  four  days. 

Feb.  1,  1923.  Mucous  secretion  continues.  Adhesions  between  facial  ridge 
and  tympanic  roof  did  not  form  and  there  is  an  area  within  mastoid  which 
produces  most  of  the  secretion,  and  drains  poorly.  Hearing  unchanged.  Until 
the  present,  this  case  should  be  considered  a  partial  failure,  what  will  be  the 
end  result,  I  don't  know. 
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In  summarizing  these  six  cases,  we  find  satisfactory  results  in 
five,  partial  failure  in  one,  and  the  pathology  exposed  conforms  with 
the  average  severe  and  mild,  favorable  or  unfavorable  cases  that 
ordinarily  seek  relief  in  some  type  of  radical  operation. 

DISCUSSION. 

Dr.  Frank  R.  Spencer,  Boulder,  Colo.,  Cases  must  be  selected  for 
any  type  of  mastoid  operation  which  we  are  to  perform,  because  some 
may  be  suitable  for  a  Barany  or  a  Health  operation,  while  others  must 
at  least  ultimately  have  a  radical  mastoid  operation  before  they  can  be 
cured*.  We  have  learned  that  some  cases  of  chronic  otitis  media,  if  not 
too  far  advanced  can  be  cured  by  a  simple  mastoid  operation  as  well 
as  by  a  Barany  or  a  Health  operation. 

Dr.  J.  J.  Pattee,  Pueblo,  Colo.  :  The  scope  of  pathological  change 
beginning  with  simple  mastoiditis  and  ending  in  the  termlinal  changes  of 
chronic  suppurative  otitis  media  is  very  extensive.  Yet  we  should  ap- 
proach each  paltient  fully  aware  of  the  possibilities  of  the  entire  problem. 
The  simple  operation  is  indicated  at  one  extreme,  while  the  radical  serves 
the  purpose  well  as  the  other.  For  a  time  in  certain  quarters  men 
operated  too  heroically.  Operators  have  "hewn  to  the  line"  so  as- 
siduously that  natural  healing  has  been  hindered  to  say  nothing  of  the 
increased  danger  and  destruction  of  function.  A  reaction  followed'  this 
practice.  Between  the  extremes  are  cases  for  which  the  simple  operation 
is  inadequate  and  the  radical,  with  its  untoward  possibilites  is  over  heroic. 

The  Barany  operation  seems  applicable  to  this  intermediate  ground 
because  by  it  we  can  conserve  hearing  and  at  the  same  time  cure  a 
running  ear.  He  places  many  reservations  upon  the  conditions  to 
which  it  is  applicable;  in  fact  I  would  not  think  much  of  the  operation, 
unless  it  were  very  trustworthy  in  cases  so  favorable  as  to  comply  with 
the  restrictions  he  enumerates.  If  it  did  no  imore  than  to  conserve 
hearing,  it  would  be  more  than  justified. 
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Among  the  symptoms  noticed  by  Flourens,  after  destroying  the 
labyrinth  of  animals,  were  tonic  spasms  in  the  neck  muscles.  The 
reason  that  these  reflexes  are  very  difficult  to  observe  in  animals,  is 
due  to  the  fact  that  they  are  hidden  by  voluntary  movements  and 
other  results  of  brain  action.  In  man,  these  spasms  are  almost  never 
observed.  First,  because  the  control  of  the  tonic  impulses  from 
the  higher  centers  in  the  cerebrum,  cerebellum,  and  brain  stem  are 
much  more  effective,  which  accotuits  for  the  fact  that,  after  the 
tonic  impulses  from  the  labyrinth  to  the  muscles  have  been  inter- 
ferred  with,  compensation  usually  takes  place  at  once.  Consequently, 
the  symptoms  produced  by  a  disturbance  of  the  otolith  apparatus  is 
manifested  only  where  the  said  compensation  has  been  suppressed 
or  restrained  ;  or,  as  Bruenner  (1)  states,  the  disturbance  in  the  tonic 
innervation  has.  for  any  reason,  been  blocked.  (Propfneurose.) 
Secondly,  many  have,  no  doubt,  failed  to  observe  this  symptom  com- 
plex, which  has  been  given  so  little  consideration  in  the  past. 

Ewald,  (2).  Brondgeest  (3),  Sherrington  (4),  Wilson  and 
Pike  (5).  Magnus  and  De  Kleijn  (6).  and  others  have  found  that 
the  labyrinth  produces  tonic  reflex  action  on  the  body  muscles. 
Magnus  and  De  Kleijn  tried  to  determine  which  reflexes  were  pro- 
duced by  the  different  parts  of  the  vestibular  organ. 

They  found  that  stimulation  of  the  labyrinth  in  rabbits  causes 
a  tonic  contraction  of  the  extensors  of  the  limbs,  maximal  when  the 
head  of  the  rabbit  was  placed  upside  down,  minimal  when  the  head 
had  its  normal  position  with  the  mouth  fissure  horizontal.  This 
reflex  they  ascribed  with  considerable  probability  to  the  utriculus 
otolith. 

This  means  that  the  maximal  extensions  of  the  limbs  are  pro- 
duced when  the  otolith  is  dragging  at  the  macula,  and  no  extension 
when  it  is  resting  upon  the  macula. 

The  same  otolith  also  causes  extension  of  the  neck  muscles  with 
the  same  maximum  and  minimum  position,  but  there  is  an  important 
difference.  The  utriculus  otoliths  transmit  impulses  to  the  limbs  of 
both  sides  of  the  body  and,  when  one  labyrinth  is  destroyed,  the  re- 
flex remains  the  same  in  quality  as  well  as  quantity. 
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The  neck  muscles,  on  the  contrary,  do  not  receive  this  bilateral 
innervation,  so  that  when  one  labyrinth  is  destroyed,  the  reflex  from 
the  intact  labyrinth  causes  bending  of  the  neck. 

Magnus  describes  a  third  labyrinth  reflex  which  he  calls  the 
Stellreflex  or  Postural  Reflex,  whose  function  it  is  to  restore  the 
head  to  its  normal  central  position  after  it  has  been  moved  in  any 
direction.  This  reflex  is  probably  produced  by  the  sacculus  otolith. 
Each  sacculus  otolith  produces  a  reflex  which  tends  to  deviate  the 
head  in  a  direction  opposite  to  the  otolith.  As  long  as  the  head  is 
in  a  symmetrical  medial  position,  the  influence  of  each  otolith  coun- 
terbalances the  other,  but,  as  soon  as  the  head  is  bent  to  one  side, 
the  otolith  of  that  side  is  dragging  stronger,  and  thus  stimulating 
more,  while  the  other  is  dragging  less,  hence  stimulating  less.  The 
otolith  on  the  side  to  which  the  head  is  inclined,  having  the  greater 
influence,  presses  the  head  back  into  the  central  position,  which  it 
cannot  pass,  it  being  counterbalanced  by  the  other  otolith  as  previously 
stated.  If  one  labyrinth  is  destroyed,  the  influence  of  the  remaining 
sacculus  otolith  is  no  longer  counterbalanced  and,  consequently,  the 
head  is  drawn  to  the  opposite  side.  Then  the  otolith  rests  on  its 
macula  and  no  longer  drags,  which  is  its  rest  position.  The  above 
experiments  can  best  be  shown  in  decerebrated  animlals. 

We  have  very  little  actual  knowledge  in  reference  to  the  phys- 
iology of  the  human  otoliths,  therefore,  the  two  cases  reported  by 
Eggers  (7)  are  of  interest.  Both  patients  were  absolutely  deaf.  The 
one  had  static  and  locomotor  disturbance  with  normal  rotary  sen- 
sations, in  other  words,  a  functional  disturbance  of  the  otoliths  with 
normal  semi-circular  canals.  The  other  had  normal  static  and  loco- 
motor sensations,  but  no  sense  of  rotation.  Here,  Eggers  contends 
there  was  a  destruction  of  the  functions  of  the  semicircular  canals. 

The  following  cases  would  seem  to  substantiate  De  Kleijn's  and 
Magnus'  theory. 

CASE  REPORTS. 

Case  I.  J.  N.,  A/Tale,  White,  American,  Age  16.  Referred  by  family 
physician. 

C.   C.     Severe  dizziness   and  vomiting. 

The  Paiiiily  History  was  negative.  Had  the  usual  diseases  of  childhood, 
without  any  of  their  complications.     Has  always  enjoyed  good  health. 

Present  Condition.  The  onset  of  his  present  condition  began  three  days 
ago.  While  playing  in  a  haymow,  was  thrown  violently  into  the  hay  by  a 
playmate.  He  felt  a  very  severe  pain  in  his  left  ear  and  realized  that  some- 
thing had  entered  his  car.  Tn  attempting  to  arise,  he  became  violently  dizzy 
and  vomited.  These  symptoms  returned  upon  the  slightest  movement  of  his 
head,  and  have  continued  until  the  present  time.    He  has  some  frontal  headache. 
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I'liysical  Examination.  Patient  is  a  well  developed  boy.  Lies  on  his  right 
side  and  resists  any  attempt  to  change  the  position  of  his  head,  stating  that 
he  is  less  dizzy  in  this  position.  The  slightest  movement  causes  him  to  vomit. 
External  objects  turn  to  left.  His  general  physical  findings  were  negative.  His 
pupils  were  round  and  equal,  react  to  light  and  accommodation.  Rotary  nys- 
tagmus to  the  right  and  left  varying  in  intensity.  Left  auditory  canal  filled 
with  clotted  blood.  After  removing  same,  a  perforation  thru  the  drum  in  its 
posterior  superior  quadrant  was  found.  There  was  a  serous  discharge  from 
the  opening.  Pressure  against  the  drum  or  increasing  air  pressure  within  the 
canal  produced  violent  vertigo  and  vomiting.  On  assisting  the  patient  to  sit 
up  in  bed,  it  was  found  that  his  head  was  drawn  towards  his  right  shoulder 
and  also  slightly  forward.  Forcing  him  to  change  his  head  to  the  normal 
vertical  position  caused  vomiting.  After  releasing  the  head,  it  returned  to  its 
former  position.  This  condition  persisted  during  his  stay  at  the  hospital.  It 
was  impossible  to  test  out  the  patient's  vestibular  apparatus  on  account  of 
his  severe  vertigo.  Neither  did  I  carry  out  the  tuning  fork  tests  at  this  time. 
He  was  however,  able  to  hear  the  voice  at  6  feet  in  the  left  ear.  The  patient 
was  kept  in  bed  with  an  ice  bag  applied  to  the  injured  ear.  He  remained  in 
the  hospital  for  eight  days,  after  which  he  was  allowed  to  go  to  his  home. 
His  recovery  was  uneventful.  On  June  3,  he  visited  our  offices  and'  we  found 
that  the  torticollis  had  practically  disappeared.  His  ears  were  tested  with 
the    following   findings  : 

Weber,  to  the  left.  Low  fork,  practically  normal.  C  4  fork,  considerably 
shortened  in  the  left  ear.  Rin.ne,  positive.  Voice,  25/40.  Acoumeter,  two 
feet.  Turning  test  showed  a  decrea.sed  excitability  of  the  left  labyrinth.  The 
caloric  test  was  not  carried  out  in  fear  of  infecting  his  injured  ear.  Three 
months  later  his  ears  were  again  examined,  at  which  time,  the  hearing  for  the 
C  4  fork  had  improved  and  the  acoumeter  could  be  heard  at  twelve  feet. 

Case   2.     Supurative    Labyrinthitis — Alexander.      (8). 

L  Z.     Woman,  age  29,  housewife. 

family  History  negative.  Patient  had  diphtheria  at  three  years  of  age. 
complicated  by  suppurative  otitis  media,  resulting  in  impaired  hearing  in  the 
left  ear.  The  discharge  from  this  ear  continued  up  to  her  twenty-fifth  year, 
after  which  the  ear  remained  perfectly  normal  for  four  years,  when  a  feeling 
of  fullness  and  pressure  was  felt.  Shortly  after  this,  patient  developed  a 
severe  vertigo,  objects  turning  towards  the  left,  which  in  the  course  of  two 
days  became  so  severe  that  she  was  unable  to  leave  her  bed.  She  then  became 
totally  deaf. 

Physical  Examination.  Left  ear,  destruction  of  drum  membrane,  middle 
car  being  filled  with  polypoid  granulations.  Malodorous  secretions.  Conver- 
sational speech  heard  at  the  concha.  Weber,  to  the  right.  Rinne,  positive  to 
the  right,  negative  to  the  left.  Spontaneous  mixed  nystagmus  on  looking  to 
right  and  left,  varying  in  intensity.  The  caloric  reaction  was  prompt  in  both 
ears.  No  turning  reaction  made.  Air  compression  in  left  ear  resulting  in 
strong  horizontal  nystagmus  to  the  left  and  on  aspiration  to  the  right.  Cra- 
nial nerves,  negative.  Patient  very  dizzy  and  lies  on  the  right  side.  In  being 
assisted  to  arise,  she  holds  her  head  spasmodically  towards  the  right  and  down 
and,  in  this  position,  has  the  least  vertigo.  In  turning  head  to  the  left, 
patient  becomes  very  dizzy.     Rhomberg,  positive.     Patient  falls  to  the  left. 
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A  radical  mastoid  operation  was  performed  and  a  fistula  found  in  the 
horizontal  canal.  A  lab3'rinth  operation  was  performed,  also  a  lumbar  puncture, 
the  spinal  fluid  being  negative. 

Following  the  operation,  the  head  continued  to  be  held  toward  right. 
Three  daj's  after  operation  she  showed  all  symptoms  of  meningitis,  of  which 
she  died  eight  days  following  the  operation.  The  post  mortem  showed  dif- 
fuse suppurative  meningitis  of  the  base  and  the  cerebellum  and  acute 
hydrocephalus. 

Curschman  (9)  reports  the  following  two  cases  : 
Patient,  male,  age  39,  developed  pain  in  right  ear  with  tinnitus  and  vertigo 
and  finally  became  deaf.  At  age  of  twenty-seven,  he  developed  attacks  of 
vertigo,  vomiting,  and  finally  falling.  Objects  turned  towards  the  diseased 
side.  For  the  past  year,  patient  has  developed  an  increasing  torticollis  towards 
the  sound  side.  On  turning  head  on  a  sagittal  axis  towards  the  right,  there 
results  a  severe  spastic  contraction  of  the  left  sternomastoid  and  great  fear, 
accompanied  with  a  horizontal  vertigo  plus  a  nystagmoid  movement  of  the 
eyes.  The  right  drum  is  opaque  and  retracted.  Whispered  voice  not  heard. 
Rinne,  negative.  High  tones  were  well  heard,  low  tones  being  inaudible.  No 
spontaneous  nystagmus.  Nervous  system  and  general  physical  examination 
were  negative.  All  symptoms  disappeared  under  c|uinine  treatment  in  the 
course  of  five  months.  After  one  year,  patient  returns  with  same  symptoms. 
At  this  time,  the  caloric  test  was  instituted  with  no  reaction  in  the  left  ear, 
the  right  ear  reacting  normally.     Again  the  quinine  brought  relief. 

Case  2.  A  twenty-eight  year  old  woman  complained  of  severe  attacks  of 
horizontal  vertigo  with  tinnitus  in  both  ears,  but  especially  the  left,  for  a 
period  of  a  year.  She  had  progressive  deafness  and  has  her  head  drawn  to 
the  right  and  back.  No  nystagmus.  Nervous  system,  negative.  No  hysteria. 
The  ear  findings  were  those  of  a  chronic  bilateral  tubal  catarrh.  Quinine 
cleared  up  the  condition. 

Urbantschitsch  (10)  reported  the  following  case:  In  a  16  year 
old  girl  with  chronic  suppurative  otitis  media,  in  whom  a  caloric 
test  had  been  made,  the  patient  being  blindfolded,  after  two  minutes 
there  developed  a  bending  of  the  head  toward  the  diseased  side,  the 
chin  being  turned  outward.  The  head  returned  to  its  normal  position 
in  six  minutes.  Eight  minutes  after  this  she  developed  vertigo  and 
nausea.  This  he  thought  was  caused  by  patient  turning  head  to  the 
normal  position  too  suddenly. 

Schwartze  (11)  reports  a  case  in  which  he  saw  a  torticollis  de- 
velop in  a  patient  in  whom  he  cauterized  some  granulation  tissue  on 
the  promontory,  the  bending  of  the  neck  lasting  for  several  minutes. 

In  another  case  suffering  with  acute  otitis  and  torticollis,  he  was 
able  to  relieve  the  latter  symptom  by  performing  a  paracentesis. 

There  have  been  a  ntimber  of  other  cases  reported  in  which  tor- 
ticollis existed  in  disease  of  the  mastoid,  as  those  of  Waggoner  (12). 
In  these,  however,  no  labyrinth  tests  were  made. 

In  other  cases,  there  were  complications  such  as  meningitis,  brain 
abscess,  etc.,  which,  in  my  opinion,  could  not  be  excluded  as  causa- 
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tive  factors  in  producing  these  symptoms,  so  were  not  included,  espe- 
cially since  forced  position  of  the  head  and  eyes  were  first  of  all 
observed  in  convulsive  disturbances  of  the  nervous  system,  such  as 
epilepsy,  hysteria,  eclampsia,  certain  disease  of  the  brain  stem  and 
cerebellum  as  pointed  out  by  Jackson  (13),  Buzzard  (14),  and 
Horsley  (15). 

Summary. 

In  my  case,  we  had  a  boy  whose  drum  was  perforated  by  a  for- 
eign body  which  produced  the  classic  symptom  of  a  labyrinthian  dis- 
turbance with  little  involvement  of  the  cochlea.  There  was  present 
a  spastic  bending  of  the  neck  to  the  opposite  shoulder  moving  the  head 
from  this  position  causing  vertigo  and  vomiting,  the  head  returning 
to  this  position  at  once  when  released.  All  of  these  symptoms  dis- 
appearing within  a  short  time. 

As  pointed  out  by  Alexander  (16),  the  nerves  passing  to  the 
utricule  lie  on  the  wall  of  the  vestibule  directly  opposite  to  the  open- 
ing of  the  oval  window  and  may  have  been  injured  by  a  foreign  body. 
It  is  more  likely,  however,  that  the  irritation  causing  the  neck  to  be 
drawn  to  the  opposite  side  was  produced  by  a  hemorrhage  into  the 
vestibule. 

In  Alexander's  case,  a  left  sided  chronic  suppurative  otitis  media 
broke  into  the  labyrinth.  In  this  case,  the  patient  presented  deaf- 
ness, vertigo  in  which  objects  turned  toward  the  diseased  side,  mixed 
nystagmus  towards  both  sides,  falling  toward  the  diseased  side, 
caloric  test  positive,  bending  of  the  head  toward  the  sound  side. 
Following  the  labyrinth  operation,  the  patient  developed  a  suppura- 
tive meningitis  from  which  she  died.  The  two  cases  of  torticollis 
reported  by  Carschman  indicate  that  it  is  possible  to  have  this  con- 
dition occur  in  a  non-suppurative  infection  of  the  labyrinth. 

It  seems  unnecessary  to  the  writer  to  summarize  the  other  cases 
reported. 

Conclusions. 

1.  The   foregoing  cases  have  two   similar  conditions   in   common; 

namely,  a  tonic  spasm  of  a  group  of  muscles  in  the  neck  and, 
secondly,  a  disturbance  of  the  labyrinth. 

2.  As  far  as  possible,  all  convulsive  disturbances  of  the  nervous 

system  were  excluded  in  these  cases,  also  such  conditions  as 
meningitis,  brain  abscess,  etc.,  that  might  be  considered  a  con- 
tributory factor. 
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3.  It  is  extremely  difficult  to  prove,  in  man,  results  obtained  in 

animals  experimentally  by  the  report  of  a  few  clinical  cases, 
but  it  is  hoped  that  this  contribution  will  be  a  step  in  this 
direction. 

4.  The  writer  does  not  claim  to  have  included  all  cases  which  could 

be  included  under  this  heading:. 
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von  J.  Kollarits  U.  S.  W.     D.  Zschr.  f.  Nerv.  Bd.  35. 

10.  Urbantschitsch.  E:   Kopfnystagmus.     Mon.  F.  Ohrhlk,  Nev.  1,  1910. 

11.  Schwartze:     Handb.  d.  Ohrlk.     1892.  S.  459. 

12.  Waggoner :    Zwangsstellung  des  Kopfes  bei  Ohrenkrankungen  Deut.  Otol. 

Ges.  1911. 

rinth  to  the  Cerebellum  and  the  Cerebrum,  Tr.  Am.  Otol.  Soc,  1914. 

13.  Jackson:     Case   of  Tumor   of   the    Middle    Lobe   of   the   Cerebellum. 

Brain   bd.  29,   1906. 

14.  Buzzard:     The  Cerebellar  Attitude  and  the  Dentale  Nuclei  Brain  bd. 

29,  1908. 

15.  Horsley:     On    Dr.  Jackson's   Views   of   the   Functions    of   the    Cere- 

bellum.    Brain   Bd.  29.     1906. 

16.  Quoted  by  Bruenner   (No.  1). 


DISCUSSION. 

Dr.  Frank  L.  Dennis,  Colorado  Springs,  Colo.  The  case  of  Dr. 
Seydell's  brings  to  m-ind  the  work  of  Magnus  and  de  Kleijn,  not  only  in 
connection  with  the  function  of  the  sacculus  and  utricle  but,  also,  the 
tremendous  amount  of  experimentation  they  have  done  on  labyrinthine 
tonus  and  the  postural  reflexes  in  decerebrated  animals.  They  have 
shown  that  there  are  three  kinds  of  reflexes  which  affect  the  body  and 
head  positions  in  these  animals,  viz:  the  liabyrinth  reflex,  the  neck  re- 
flex and  the  superficial  or  body  surface  reflex.  A  decerebrated  animal 
on  recovering  from  anesthesia,  first  moves  his  head  from  a  lateral  po- 
sition to  the  "normal"  position.  This  is  the  labyrinth  reflex.  This 
movement  causes  a  bending  or  twisting  of  the  neck-  thereby  exciting 
the  neck  reflex  which  causes  the  body  to  assume  a  "normal"  position, 
following  the  head.  The  body  surface  reflex  is  a  tactile  one.  If  a 
decerebrated   aniimial   is   lying  on   his   back,   there   is   a   symmetrical   body 
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surface  stiimilus  from  the  pressure  of  the  body  on  the  underlying  sup- 
port and  no  effort  is  made  to  change  the  position.  If,  however,  the 
animal  is  lying  on  its  side,  there  is  an  asymmetrical  irritation  of.  the 
body  surface,  which  results  in  its  turning  into  the  "normal"  position. 
This  reflex  is  not  present  if  the  pressure  is  made  symmetrical  (even 
though  the  animal  is  lying  in  the  lateral  position)  by  placing  a  weighted 
board  on  the  upper  part  of  the  body'  surface,  thus  compensating  for 
the   pressure   of   the   underlying  support. 

Those  of  you  who  heard  the  interesting  address  of  Prof,  von  der 
Hoeve  at  the  Academy  meeting  in  Philadelphia  will  remember  his 
graphic  description  of  de  Kleijn's  experimients  on  the  otolithic  appara- 
tus and  the  large  models  of  otoliths  attached  to  a  rabbit's  skull,  which 
he  sthowed,  illustrating  the  effect  of  pulling  of  the  otolith  on  the  hairs 
of   the   macula   when    the   skull   was    tilted. 

In  the  Neurological  Section  of  the  A.  M.  A.  meeting  in  St.  Louis, 
Leone  Meyers  reported  two  cases  of  Magnus  and  de  Kleijn  phenomenon 
irt  human  beings  (decerebrate  rigidity  and  postural  reflexes)  and  ex- 
hibited photographs. 

In  one  of  these  the  patient  had  the  typical  posture  of  a  decerebrated 
animal,  with  the  limbs  on  the  side  towards  which  the  chin  was  directed, 
in  extension  and  the  opposite  ones  in  flexion.  The  other  case  exhibit- 
ed the  phenomenon  of  rolling  over  on  his  belly  if  the  head  was  al- 
lowed to  turn  to  the  side.  As  long  as  the  head  was  held  in  the  cen- 
tral median  position,  there  was  no  tendency  for  the  body  to  roll  over; 
but  as  soon  as  it  was  released,  the  head  turned  towards  the  side  and 
rolling  of  the  body  immediately  occurred. 

Forced  positions  of  the  head  in  labyrinthine  injuries  has  been  noted 
many  times  both  in  animals  and  in  human  beings  as,  for  instance,  in 
the  slow  moving  pictures  of  ca'ts  (decerebrated,  blindfolded  and  with 
one  or  both  labyrinths  destroyed)  so  beautifully  shown  by  Ingham  and 
Jones  at  the  meeting  of  the  American  Otological  Society  in  Washing- 
ton last  year.  They  are  also  seen  often  after  rotating  an  individual  in 
the  turning  chair,  the  head  being  slowly  turned  towards  the  side  to 
which  the  slow  component  of  nystagmus   is   directed. 

The  whole  question  of  labyrinthine  tonus  is  most  interesting  and 
is  really  just  beginning  to  be  known.  The  case  of  Dr.  Seydell's  with- 
out doubt  represents  an  injury  of  the  vestibule  but  probably  it  would 
be  impossible  to  say  that  there  was  a  direct  injury  of  the  macula  or  a 
dislocation  of  the  otolith.  More  exact  observations  of  these  cases  of 
labyrinthine  injury,  in  the  light  of  recent  studies  and  discoveries  of 
labyrinthine  physiology  by  such  men  as  Baranv,  Jones  and  others,  is 
needed  to  crystalize  our  knowledge.  Dr.  Seydell  is  to  be  highly  com- 
mended for  his  report  of  such  an  interesting  case. 

Dr.  Claude  T.  Uren: —  I  have  seen  several  patients  with  labyrinthine 
disease  exhibiting  torticollis.  In  each  instance  the  head'  was  held  towards 
the  side  of  the  quick  component  of  the  nys'tagmus.  Take  for  instance 
a  labyrinthine  involvement  during  mumps ;  the  patient  will  be  found 
lying  on  the  sound  side  because  he  has  less  vertigo  when  looking  towards 
the  affected  ear.  Any  movement  of  the  head  brings  on  a  vertiginous 
attack.  Again  in  irritative  lesions  of  the  labyrinth  accompaning  a 
suppurative  otitis  med'ia  we  see  patients  holding  the  head  towards  the 
affected  side  because  they  are  least  dizzy  when  looking  towards  the 
sound  side. 


THE        CLINICAL        DIAGNOSIS        OF        LARYNGEAL 
TUBERCULOSIS. 

By   PRANK    R.    SPEXCER,    M.    D.,    Boulder,    Colorado. 

The  purpose  of  the  present  paper  is  to  bring  before  you  one 
of  the  most  frequent  complications  of  tuberculosis,  the  laryn- 
geal, and  to  plead  for  its  recognition,  with  the  hope  that  the 
realization  of  the  necessity  for  early  diagnosis  will  lead  to  the 
cure  of  many  cases  and  the  arrest  of  others. 

It  is  hardly  necessary  for  me  to  state  that  the  type  of  laryn- 
geal tuberculosis  considered  is  secondary  to  pulmonary  tubercu- 
losis. Such  a  statement  would  be  superfluous,  were  it  not  for 
the  fact  that  occasionally  one  hears  of  the  primary  form.  The 
primary  type  is  so  extremely  rare,  if,  indeed,  it  exists  at  all,  that 
it  scarcely  deserves  serious  consideration.  Arrowsmith  states, 
"It  is  conceded  today  that  primary  laryngeal  tuberculosis  prob- 
ably never  occurs  and  that  most  individuals  who  exhibit  tuber- 
culous manifestations  in  mature  life  have  been  infected  in  child- 
hood or  infancy,  the  infection  remaining  latent  as  a  rule,  until 
some  adventitious  stimulus  spurs  it  into  activity  in  all  of  its 
protean  forms."  Wood  (2)  however,  believes  that  it  is  unques- 
tionable that  primary  tuberculosis  of  the  larynx  has  occurred, 
though  it  is  exceedingly  rare. 

Many  laryngologists  of  wide  experience,  such  as  Dr.  Robert 
Levy,  our  chairman,  state  that  the  primary  type  of  the  disease 
has  almost  never  been  encountered  in  their  many  years  of  expe- 
rience in  the  diagnosis  of  laryngeal  tuberculosis.  Hastings  (3) 
says,  "Tuberculosis  of  the  larynx  is  rarely,  if  ever,  primary.  The 
primary  focus  may  be  undemonstrable  except  by  autopsy.  In 
view  of  the  numerous  positive  tuberculin  test  observations  and 
confirmatory  autopsy  records  in  apparently  non-tuberculous 
patients  a  diagnosis  of  primary  tuberculosis  of  the  larynx  can 
well  be  questioned,  certainly  a  verdict  of  'not  proven'  so  far  as 
its  being  primary  is  legitimate,  until  a  searching  autopsy  is 
made."  Levy  made  a  similar  statement  in  discussing  Hurd's  (4) 
paper.  Sir  St.  Clair  Thomson  (5)  states  "primary  tuberculosis 
of  the  larynx,  as  shown  by  post-mortem  integrity  of  the  lungs, 
is  so  extremely  rare  that  for  practigal  purposes  its  possibility 
may  be  neglected.     When  cases  are  met  with  where  no  pulmo- 
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nary  lesion  can  be  detected,  this  is  simply  because  our  present 
methods  of  investigation  are  inadequate  to  detect  early  or  lim- 
ited deposits  in  the  chest." 

Inasmuch  as  the  laryngeal  complication  is  almost  as  fre- 
quent as  the  intestinal  form  in  patients  suffering  from  pulmo- 
nary tuberculosis,  this  subject  deserves  serious  consideration 
from  the  entire  medical  profession.  Because  some  of  us  live 
and  practice  in  Colorado  we  can  appreciate  the  seriousness  of 
the  problem  confronting  our  profession  on  account  of  the  large 
number  of  people  who  come  to  the  West  annually  in  search  of 
health.  That  we  should  and  do  feel  the  responsibility  more 
keenly  than  some  others  is  only  natural.  Levy  (6)  has  said, 
"No  subject  in  medicine  possesses  a  more  extensive  or  interest- 
ing history  than  tuberculosis,  nor  can  any  disease  boast  of  more 
attempts  at  solving  the  problem  of  its  treatment  with  less  per- 
manent, definite,  and  satisfactory  results."  Bane  (7)  states 
that  vigorous  efiforts  should  be  put  forth  to  check  the  local  dis- 
ease. Dean  (8)  and  Mullin  (9)  have  shown  the  desirability  of 
cooperation  between  the  laryngologist  and  internist  if  the  best 
results  are  to  be  obtained  for  the  patient. 

Brown  (TO)  says  that  laryngeal  tuberculosis  occurs  in  about 
25  per  cent  or  more  of  adults  with  pulmonary  tuberculosis, 
slightly  more  in  men  than  in  women,  and  next  to  tuberculosis 
enteritis  and  colitis  is  the  most  frequent  complication  of  pulmo- 
nary tuberculosis,  due  most  likely  to  direct  infection  of  the  part 
with  the  sputum.  "Even  early  cases,  cases  in  the  incipient  or 
minimal  stage,  are  not  spared  (12  per  cent),  but  as  the  pulmo- 
nary disease  progresses  the  laryngeal  complication  becomes 
more  frequent  (moderately  advanced  26  per  cent;  far  advanced, 
45  per  cent).  The  significance,  then,  of  a  complication  so  fre- 
quently seen  among  patients  with  pulmonary  tuberculosis  can 
not  be  exaggerated."  Thomson  (5)  gives  very  similar  percent- 
ages in  his  text  book. 

One  of  the  very  earliest  symptoms  about  which  a  patient 
will  complain  is  a  slight  huskiness  of  the  voice.  The  laryngol- 
ogist should  be  on  the  alert  for  the  early  symptoms.  Minor 
(11),  Curtis  (12),  Tiiompson  (13),  Carmody  (14),  Grayson 
(15).  and  many  others  have  emphasized  the  importance 
of  an  early  diagnosis.  At  first  this  slight  huskiness 
may  not  be  constant,  but  is  present  only  upon  getting  up  in 
the  morning  or  after  talking  later  in  the  day.  As  the  disease 
progresses  in  the   larynx  the   huskiness   may  become   constant 


426  FRANK  R.    SPENCER. 

and  may  even  amount  to  decided  hoarseness.  It  has  not  been 
our  experience  that  aphonia  usually  begins  early  in  the  disease 
and  persists,  except  in  the  severe  or  rapidly  fatal  cases. 

Some  patients  have  so  little  involvement  of  the  lungs  that 
the  laryngeal  symptoms  predominate  while  others  are  not  aware 
of  any  pulmonary  disease.  In  fact,  early  cases  may  rarely  heal 
spontaneously.  Levy  (16)  has  recently  mentioned  this.  Some 
of  the  victims  like  to  believe  their  cough  and  expectoration  are 
due  entirely  to  the  laryngitis.  In  this  belief  patients  may  be  sin- 
cere, but  in  some  cases  it  is  because  they  are  hypersensitive 
mentally  regarding  their  disease  and  are  tryng  to  conceal  the 
pulmonary  lesion.  It  is  in  just  such  mild  cases  as  this  that  a 
very  careful  physical  examination  of  the  chest  by  a  competent 
internist,  supplemented  by  stereoscopic  x-rays,  will  show  the 
slight,  but  positive  involvement  of  the  lungs  even  very  early. 
That  such  early  cases  should,  and  frequently  do,  seek  the  advice 
of  a  laryngologist  first  is  only  to  be  expected.  Hence,  we  as  lar- 
yngologists  must  be  on  the  alert  in  the  recognition  of  the  earli- 
est laryngeal  manifestations  clinically.  Mullin  (17)  has  urged 
greater  laryngological  responsibility  in  such  cases,  because  of 
the  importance  of  early  diagnosis. 

Solenberger  (18)  found  "mere  weakening  of  the  voice,  vocal 
fatigue  on  talking,  hoarseness,  a  sense  of  dryness  in  the  throat, 
troublesome  localized  tickling,  a  lump-like  tickling  on  swallow- 
ing, pain,  a  feeling  of  languor  or  debility,  and  increased  dry 
cough,"  all  important  in  the  early  stage  of  the  laryngeal  disease. 
He  mentioned  also  recurrent  acute  laryngitis  as  a  frequent 
symptom.  He  stated,  "These  signs  no  doubt  often  herald  the 
approach  of  the  disease  and  should  always  be  an  indication  for 
speedy  laryngoscopic  examination.  But  they  are  also  signs  of 
actual  involvement.  Some  times  nearly  all  these  external  signs 
are  absent  in  the  process  of  involvement  even  to  the  point  of 
disintegration."  , 

In  moderately  severe  types  the  decided  hoarseness  or  even 
aphonia  with  cough,  expectoration,  loss  of  weight,  anemia, 
anorexia,  or  sometimes  dysphagia  present  an  almost  unmistak- 
able picture  to  those  experienced  in  the  diagnosis  and  treatment 
of  laryngeal  tuberculosis.  It  follows,  almost  without  saying, 
that  with  aphonia,  dysphagia,  anorexia,  secondary  anemia,  ema- 
ciation, constant  cough  and  expectoration,  night  sweats,  fever, 
etc.,  the  clinical  picture  is  too  evident  almost  before  the  larynx 
is  examined.     If  this  deplorable  stage  can  be  prevented  by  an 
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early  diagnosis,  a  great  deal  of  suffering  and  loss  of  human  life 
can  be  avoided. 

In  a  paper  which  the  author  (19)  read  before  the  American- 
Academy  of  Ophthalmology  and  Oto-Laryngology  in  Sepf;end)er, 
1922.  the  earliest  sign  of  this  disease  was  given  as  infiltration 
over  the  posterior  laryngeal  wall.  Dr.  Robert  Levy,  in  a  per- 
sonal communication,  fittingly  suggested  that  it  had.  been  his 
experience  that  vascular  changes  often  occur  earlier  than  infil- 
tration;  I  have,  therefore,  included  hyperemia  and  anemia  as 
the  earliest  changes  in  the  following  classification : 

1.  Vascular  Changes 

a.  Anemia 

b.  Hyperemia 

2.  Infiltration 

3.  Tuberculoma 

4.  Ulceration 

a.  Acute  or  Active 

b.  Chronic  or  Sluggish 

c.  Superficial 

d.  Deep 

5.  Edema 

6.  Perichondritis 

7.  Chondritis 

8.  Necrosis. 

Infiltration  often  is  first  manifest  at  the  interarytenoid 
sulcus,  or  below  this  point  over  the  posterior  laryngeal  wall, 
and  is  due  to  sputum  remaining  in  contact  with  the  mucous 
membrane  for  hours  at  a  time  during  sleep  if  we  accept  the 
older  theory,  advanced  by  Louis  (20).  It  is  difficult  to  explain 
the  early  involvement  of  the  posterior  half  of  the  larynx  in 
any  other  way.  Minor  (21)  has  recently  shown  many  of  the 
early  manifestations  involving  the  posterior  half  of  the  larynx. 
Infection  through  the  lymph  and  blood  stream,  as  advocated  by 
Heinze,  is  just  as  probable.  If  the  infiltration  becomes  more 
extensive  the  lateral  walls,  the  arytenoids,  the  true  false  cords, 
or  even  the  epiglottis  may  be  involved.  Thomson  (5)  states 
that  dififerent  parts  of  the  larynx  are  usually  involved  in  the 
following  order:  "(1)  the  arytenoids,  (2)  the  interarytenoid 
region,  (3)  the  vocal  cords,  (4)  the  ventricular  bands,  (5)  the 
epiglottis."  Kyle  (22)  says,  "The  epiglottis  is  a  favorite  site 
for  tubercular  infiltration,  and  this  organ  may  assume  a  simple 
globular,  puft'ed  form,  a  thickened  crescentic  shape,  or  simulate 
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the  Turkish  turban,  the  so-called  'turban'  epiglottis."  He  men- 
tions also  the  importance  of  the  "club-shaped"  arytenoids  when 
the  latter  are  infiltrated. 

Slight  elevations  above  the  surface,  due  to  tubercles  or  tu- 
berculomata,  may  occur  with  the  infiltration  or  may  follow  the 
infiltrative  stage.  These  may  have  a  smooth  exterior,  but  are 
usually  uneven  and  resemble  a  papilloma.  In  fact  a  tuberculoma 
is  frequently  mistaken  for  a  papilloma.  Trautman  (23)  has 
stated  that  tuberculoma  is  among  the   earliest  manifestations. 

Tuberculous  ulcers  in  the  early  stages  are  superficial  and 
have  "mouse  eaten  or  mouse  nibbled  edges."  While  they  may 
be  acute  or  active  they  are  far  more  often  chronic  or  sluggish. 
They  are  usually  covered  with  a  thin  layer  of  sputum  or  pus 
and  are  superficial.  Later  in  the  disease  the  ulcers  may  be  deep, 
but  they  do  not  have  the  sharply  defined,  "punched  out"  edges 
so  often  seen  in  lues.  The  above  clinical  picture  is  by  no  means 
always  so  typical,  especially  when  lues  and  tuberculosis  exist 
together.  Carmody  (14)  states  that  where  there  is  much  scar 
tissue  we  may  and  do  frequently  have  syphilitic  infection,  also. 
Grunwald  (24)  has  emphasized  the  importance  of  watching  for 
•lesions,  in  the  larynx,  due  to  syphilis  and  tuberculosis.  He 
shows  colored  plates  in  his  text  which  illustrate  the  dual  infec- 
tions. Mixed  infections,  which  are  so  common  in  pulmonary 
tuberculosis,  also  mask  the  objective  signs  and  symptoms.  Ul- 
cers are  common  over  the  vocal  cords,  but  rare  over  the  aryte- 
noids. The  ventricular  bands  and  epiglottis  are  often  ulcerated, 
too. 

Fetterolf  (25)  has  classified  the  ulcerative  stages  as  follows : 
(a)  Infiltration  with  superficial  ulceration,  (b)  infiltration 
and  deep  ulceration,  and  (c)  infiltration  with  superficial  and 
deep  ulceration.  This  classification  has  much  in  its  favor,  be- 
cause we  know  that  frequently  the  ulcers  form  on  an  infiltrated 
base. 

Edema  is  often  designated  as  "ashen  gray"  when  seen  in 
laryngeal  tuberculosis,  and  while  it  usually  occurs  late,  it  may 
be  present  early.  Personally,  I  always  feel  less  optimistic  re- 
garding the  prognosis  'when  there  is  extensive  edema  of  the 
larynx.  The  mucous  membrane  covering  the  edematous  areas 
looks  smooth  and  tense.  The  blood  supply  is  sooner  or  later 
seriously  interferred  with  because  of  the  constriction  of  the 
blood  and  lymph  vessels.  The  landmarks  are  obliterated  1)y  the 
edema   very  much  as  they  are  in  the  nose  by  liyperplastic  rhi- 
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nitis  and  ethmoiditis.  In  the  larynx  it  is  rarely  a  true  edema, 
but  it  narrows  the  lumen  of  the  larynx.  Lockard's  (26)  text 
book  illustrates  this  well  and  his  more  recent  article  is  well 
worth  reading. 

Edema  may  be  preceded  by  a  perichondritis.  However,  the 
edema  often  hides  a  perichondritis  or  chrondritis,  and  it  is  by 
no  means  easy,  or  sometimes  possible,  to  say  in  a  given  case 
which  type  of  clinical  pathology  occurred  first.  It  is  almost 
needless  to  emphasize  that  while  a  clinical  classification  is  im- 
portant not  all  cases  are  of  the  text  book  type.  Syphilis  may 
and  often  does  produce  a  laryngeal  picture  not  at  all  unlike  that 
of  tulierculosis.  Thomson  (5)  says,  "perichondritis  of  the  thy- 
roid may  produce  a  swelling  of  the  ventricular  band,  if  the  inner 
surface  is  attacked.  The  purulent  collection  makes  its  way 
into  the  larynx.  The  external  surface  of  the  thyroid  plate  may 
also  be  aflfected.  A  swelling  then  takes  place  externally  which 
is  not  inflamed,  and  seldom  painful.  An  incision  into  it  yields 
pus  and  leads  down  to  denuded  cartilage." 

If  the  patient  lives  long  enough  there  is  apt  to  result  from 
the  edema  necrosis  of  the  cartilages  of  the  larynx  with  severe 
dysphagia  and  a  fatal  termination.  The  necrosis  of  the  carti- 
lages may  take  place  slowly,  Ijut  is  usually  rapid.  Thus  late  in 
the  disease  the  patient  is  usually  emaciated  from  the  prolonged 
illness,  fever,  and  difficulty  in  swallowing.  Lockard  (28)  has 
shown  microscopically,  that  the  necrosis  of  the  cartilage  of  the 
epiglottis  may  be  due  entirely  to  tubercle  bacilli  and  that  it  is 
not  necessarily  dependent  upon  a  secondary  mixed  infection. 

In  conclusion  permit  me  to  state  that  while  an  early  diagno- 
sis does  not  always  mean  a  complete  recovery,  we  do  know 
that  70%  to  80%  of  our  cases  of  pulmonary  tuberculosis  are 
curable  if  the  diagnosis  can  be  made  early  and  proper  treatment 
begun.  Thompson  (13)  states  in  speaking  of  laryngeal  tubercu- 
losis, that  progress  is  ready  to  hand  in  the  making  of  an  earlier 
diagnosis  of  local  infection.  A  laryngeal  complication  serves 
only  to  lessen  a  patient's  chances  for  recovery  and  often  pro- 
longs the  time  required  for  an  ultimate  arrest  or  cure  of  the 
disease.  Freudenthal  (29)  believes  "The  prognosis  of  an  estab- 
lished tuberculosis  of  the  upper  air  passages  is  better  than  it 
used  to  be  years  ago.  Thomson  (30)  states  that  "tuberculosis 
is  one  of  the  most  common  and  most  deadly  scourges  of  human- 
ity. There  is  no  other  which  stays  so  many  of  our  people  in 
the  verv  prime  of  their  career,  for  it  causes  one  third  of  the 
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total  mortality  during  the  chief  working  years  of  life.  It  kills 
53,000  individuals  annually  in  the  small  population  of  England 
and  Wales.  It  is  the  greatest  cause  of  disablement  in  adult  life. 
It  leads  to  more  loss  to  the  family  and  to  the  nation  than  any 
other  single  disease.    It  is  one  of  the  saddest  afflictions." 

Freudent'hal  (29)  has  advocated  that  "all  patients  suffering 
from  pulmonary  tuberculosis  should  be  advised  to  undergo  a 
laryngological  examination,  not  only  when  the  disease  is  diag- 
nosed or  upon  their  entering  a  sanitorium,  but  also  at  regular 
intervals,  irrespective  of  their  complaints."  Mullin  (17)  has 
urged  such  an  examination.  Certainly,  it  behooves  all  of  us, 
as  laryngologists  to  be  on  the  alert  for  the  early  manifestations 
if  we  are  to  succeed  in  curing  tuberculosis. 
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DISCUSSION. 

Dr.  William  Mullin,  Colorado  Springs,  Colorado :  Time  has  not  per- 
mitted Dr.  Spencer  to  read  you  his  entire  paper  and  he  has  confined  his  dis- 
cussion principally  to  a  description  of  his  lantern  slides.  However,  I  have 
read  the  paper  and  have  gotten  many  points  that  you  will  miss  until  it  has 
been  published. 

He  quotes  the  statistics  of  Brown  relative  to  the  frequency  of  the  com- 
plication of  Laryngeal  Tuberculosis,  in  pulmonary  tuberculosis  who  states 
that  in  moderatelj'  advanced  cases  the  larynx  is  involved  in  the  2(y%  and  in  the 
advanced  in  45'7c.     In  my  opinion  these  percentages  are  entirely  too  low. 

It  seems  to  me  in  the  description  of  his  slides  that  Dr.  Spencer  has  used 
the  term  "infiltration"  and  "tuberculoma"  rather  interchangeably.  It  is  my 
experience  that  the  tuberculoma  is  most  often  found  in  the  chronic  cases  and 
this  brings  up  the  point  that  I  am  always  in  favor  of,  classifying  cases  of  lar- 
yngeal tuberculosis.  We  are  greatly  indebted  to  Dworetzky  for  the  classifi- 
cation of  "aciite,  sub-acute  and  chronic."  Dr.  Spencer  puts  edema  last  in  his 
classification.  This  might  be  confusing  because  we  may  get  edema  very  early 
in  acute  cases  in  which  the  infiltration  comes  rapidly  and  impinges  on  the 
blood  vessels  which  lie  close  to  the  cartilage,  and  prevents  a  return  of  the 
circulation  with  the  throwing  out  of  a  serous  exudate  and  the  edema  as  a  re- 
sult. Dr.  Spencer  rather  leans  towards  the  opinion  of  Louis  that  the  reason 
the  posterior  laryngeal  wall  is  more  often  affected  is  due  to  bacilli  laden  spu- 
tum  lying  at  this   point. 

I  am  more  inclined  to  believe  that  it  is  due  to  a  difference  in  the  type  of 
epithelium  at  this  point,  also  this  part  of  the  larynx  being  more  subject  to  irri- 
tations from  below ;  such  as  coughing,  and  from  above  from  such  irrita- 
tations  a.s  secretions  dropping  from  the  i)ostnasal  ^pace  and  inhalations  of  dust 
particles.  Dr.  Byers  asks  the  question  :  "How  are  you  going  to  distinguish 
the  congestion  seen  in  the  larynges  of  tuberculous  patients  as  to  whether  it 
is  tuberculous  or  not?"  Put  the  patient  at  absolute  rest,  control  the  cough 
with  a  soothing  oil  applied  to  the  larynx  with  laryngeal  syringe  and  if  this 
does  not  suffice  use  a  cough  sedative  for  a  short  time,  remove  any  irritation 
that  might  be  coming  from  the  nose  or  pharynx  and  the  congestion  in  the 
larynx  that  is  not  due  to  tuberculous  infiltration  will  disappear. 

Dr.  Frank  R.  Spencer  closing  discussion :  Dr.  Mullin  states  that 
he  thinks  Larson  Brown's  statistics  of  46  per  cent,  of  laryngeal  tuberculosis  in 
advanced  cases  of  pulmonary  tuberculosis  too  low.  I  do  not  believe  his  per- 
centages are  too  low.  In  all  probability  Dr.  Mullin  and  I  would  have  similar 
statistics  if  all  our  work  were  done  in  an  institution  as  Dr.  Brown's  is.     The 


432  DISCUSSION. 

chief  difficulty  is  that  so  many  times  a  laryngologist  is  called  to  see  a  tuber- 
culou^  patient  when  there  is  a  laryngitis,  so  that  the  laryngologist  is  very  apt 
to  feel  that  a  laryngeal  complication  is  more  frequent  than  it  is. 

Infiltration,  tuberculoma  and  edema  may  all  be  acute,  but  the  edema 
is  more  apt  to  be  acute  than  infiltration  or  tuberculoma.  A  limited  number 
of  slides  have  not  permitted  me  to  show  all  the  changes  I  should  like  to  show. 
For  instances,  I  have  not  shown  any  cases  in  this  series  following  amputation 
Df  the  epiglottis. 


FOREIGN      BODIES      IN      UPPER      AIR      AND      FOOD 
PASSAGES :— A     CLINICAL     REPORT.* 

By  HARRINGTON  B.  GRAHAM,  M.   D.,   San  Francisco,  Cal. 

What  Jackson  said  in  1915  concerning  the  armamentarium  in 
bronchoscopic  or  esophagoscopic  work  is  still  pertinent  in  spite 
of  the  advances  made  in  the  mechanics  in  the  field.  He  then 
said  that  there  was  no  one  set  of  instruments  which  could  be  consid- 
ered the  best  for  all  work  or  for  all  men :  that  it  was  more  the  man 
behind  the  instrument  that  was  going  to  save  life  rather  than  the 
instrument  itself.  If  one  had  at  his  disposal  the  large  tubes  of 
Mosher  as  well  as  the  small  ones  of  Jackson  and  has  practiced  with 
both,  he  will  certainly  choose  the  Mosher  tubes  for  the  examination 
of  an  eso])hageal  carcinoma  in  an  adult  and  the  Jackson  tubes  for 
a  foreign  body  in  the  bronchus  of  an  infant. 

The  advantages  of  a  proximally  lighted  tube  for  diagnostic  pur- 
poses are,  it  seems  to  me,  beyond  a  doubt  but  the  disadvantage  in 
the  dispersion  of  light  from  an  instrument  introduced  into  this  tube 
during  the  removal  of  a  foreign  body  tends  to  render  it  far  less 
serviceable  than  the  distally  lighted  tube.  Skill  in  the  handling  of 
any  of  the  instruments  can  only  come  with  pains-taking  practice 
and  the  best  results  will  certainly  follow  through  a  skill  acquired  in 
the  use  of  a  variety  of  instruments.  Our  ultimate  purpose  is  to  save 
life  with  the  least  damage  to  the  tissues  involved  and  with  the  least 
strain  on  the  patient;  not  to  satisfy  our  egotism  by  a  claim  that  a 
foreign  body  has  been  removed  with  the  smallest  tube  in  the  shortest 
time  on  record.  If  by  using  a  small  tube  the  patient  is  subjected  to 
three  seances  whereas  had  a  larger  tube  been  used  it  could  have  been 
removed  in  one,  it  were  better  to  have  chosen  the  larger  diameter 
tube.  Each  case  must  be  judged  by  itself  and  that  method  or  in- 
strument selected  which  will  best  fit  the  circumstances  and  conform 
to  the  skill  of  the  operator. 

In  analyzing  my  cases  I  have  been  rather  surprised  at  the  large 
number  of  unorthodox  methods  used  and  still  out  of  41  cases  of 
foreign  bodies  there  has  been  but  one  death,  a  mortality  of  2.3% 
or  5.8%  of  the  bronchoscopies.  For  instance  in  two  cases  (Nos.  I 
&  32)  I  resorted  to  a  low  tracheotomy  in  order  to  reach  the  foreign 
body;  in  both  cases  a  prolonged  effort  had  been  made  to  get  the 

*Read   before   the   meeting   of   the   Western    Section. 


434  HARRINGTON  B.  GRAHAM. 

article  and  in  each  case  it  was  readily  extracted  throngh  a  tracheotomy 
opening.  Again  a  fluoroscopic  bronchoscopy  was  done  twice,  once 
unsuccessfully  and  once  with  a  most  satisfactory  result.  The  suc- 
cessful case  (No.  33>)  had  been  tried  under  local  anaesthesia  a  year 
before  but  there  was  such  a  large  quantity  of  pU:^  present  that  there 
was  but  little  chance  of  locating  the  article,  a  shirt  stud,  by  vision. 
Under  ether  with  the  fluoroscope  a  tube  was  passed  readily  to  the 
article  and  later  a  forceps  which  was  closed  upon  the  stud  and  a 
successful  result  obtained.  The  stud  had  been  in  the  left  lower  lobe 
for  23  years  and  granulation  tissue  had  formed  over  it.  No  eftort 
was  made  to  remove  the  granulations  as  Jackson  had  done  in  a  similar 
case  as  the  probe  passed  so  easily.  At  no  time  was  the  foreign  body 
seen  through  the  bronchoscope  but  the  forceps  seemed  to  enter  a 
cavity  when  passed  to  it  and  there  seemed  to  be  little  chance  of 
grasping  lung  tissue. 

Unorthodox  methods  do  not  necessarily  mean  poor  judgment. 
They  may  mean  a  less  skillful  technic  but  perhaps  a  more  rational 
safety  for  the  patient.  I  have  seen  a  little  patient  go  back  to  bed 
in  thorough  shock  after  a  struggle  with  the  overzealous  -tafT  of 
physicians  who  were  attempting  to  pass  a  tube  without  an  anesthetic 
whereas  a  little  ether  would  have  quieted  the  nerves  of  both  the 
physicians  and  bystanders  to  say  nothing  of  the  patient.  It  is  one  of 
the  triumphs  of  surgery  that  this  can  be  done  so  easily  by  the  skilled 
endoscopist.  It  is  one  of  the  tragedies  that  it  should  be  tried  by  the 
less  skilled  in  a  well  intentioned  but  ill  advised  effort  to  save  the 
child  or  show  his  prowess. 

There  have  been  foreign  bodies  which  if  dislodged  would  close 
ofif  the  only  lung  tissue  which  was  functioning  where  it  was  extremely 
desirable  to  operate  without  an  anesthetic  but  these  cases  are  few 
and  far  between  and  I  believe  that  with  the  bronchoscope  in  such 
universal  use  as  at  present  that  it  would  be  far  wiser  to  advise 
the  use  of  an  anesthetic  until  the  requisite  skill  had  been  acquired. 
After  the  tube  has  once  been  introduced  we  all  have  found  that  it 
takes  but  little  ether  to  continue  the  work  indefinitely  especially  if 
cocain  is  used  at  the  distal  end  of  the  tube.  All  of  my  cases  under  6 
years  of  age  save  one,  two  cases  of  the  five  between  6  and  20  years 
and  two  of  the  25  above  20  years  of  age  were  etherized.  All  of  the 
others  were  cocainized  save  a  baby  of  eight  months  on  whom  an 
esophagoscope  was  ]:»assed.  For  diagnostic  or  treatment  purposes, 
strictures,  carcinoma,  thyroid,  asthma  a  number  of  cases  have  been 
examined  without  an  anesthetic  but  with  indififerent  success. 
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Case    Report. 

In  the  diagnosis  of  these  cases  some  interesting  facts  were  brought 
out.  In  five  cases  (2,  21,  27,  32,  38;  metal  whistle,  gold  crown,  primer, 
pine  nut,  blanched  almond)  a  whistling  could  be  heard,  in  three  near 
the  patient  and  in  two  across  the  room;  in  each  case  it  had  been  ob- 
served by  the  family  before  seeking  the  doctor.  This  whistle  immediate- 
ly disappeared  on  removal  of  the  foreign  body.  It  has  been  the  solid 
bodies  which  nearly  occluded  the  main  bronchus  which  apparently  pro- 
duced this  whistling  sound. 

In  case  three  the  patient  insisted  for  years  that  he  had  a  tack  in  his 
lung  but  was  laughed  at  by  his  doctors.  It  remained  in  20  years  causing 
hcmoptosis,  night  sweats,  pus,  expectoration  and  fever. 

Case  33  was  accepted  in  the  army  after  an  extensive  king  examin- 
ation including  a  radiological  examination  on  account  of  the  claim  of 
the  patient.  After  entering  the  army  further  X-ray  pictures  Avere  taken 
with  a  negative  result.  After  discharge  from  the  army  at  which  time 
he  says  he  was  declared  to  have  had  normal  lungs  he  developed  a  lung 
abscess  and  fell  into  my  hands.  A  radiograph  showed  clearly  the  metal 
shirt  stud  in  the  left  lower  lobe  bronchus  of  about  the   fourth  degree. 

In  case  32  the  radiograph  showed  an  uneven  edge  at  the  top  of  the 
primer  which  should  have  been  interpreted  as  a  closure  of  the  top.  The 
error  in  not  so  interpreting  it  cost  the  child  a  number  of  seances.  Too 
much  stress  can  not  be  laid  upon  a  prolonged  and  careful  study  of  every 
element  connected  with  the  diagnosis  of  the  character,  size,  shape,  and 
location  of  the  intruder  before  any  attempt  is  made  whatever  at  remov- 
al for  at  times  the  simplest  element  may  be  the  secret  that  effects  the 
solution  of  the  problem.  A  hurried  diagnosis  and  an  eagerness  to  get 
at  the  case  had  been  the  only  cause  I  believe,  of  many  a  failure.  The  mere 
presence  of  a  foreign  body  is  seldom  a  tragedy  but  a  failure  to  get  it 
at  the  first  sitting  may  be. 

A  diagnosic  symptom  which  lias  been  held  of  value  in  these  cases  is 
a  sudden,  spasmodic  cough  in  a  child  which  has  been  previously  well,  but 
this  sign  pronounced  in  its  suddenness  was  present  in  a  child  of  two  years 
in  whom  no  foreign  body  was  found  and  who  passed  through  a  typical 
attack  of  lobar  pneumonia  so  that  one  cannot  rely  entirely  on  such  history. 

Special  points  of  interest  noted  in  the  treatment  of  this  series  of 
cases  are : — 

Case  17 — A  gold  clasp  pin  lying  open  in  the  left  bronchus  of  a  nine 
months  old  child  was  so  manipulated  as  to  bring  the  point  of  the  pin  into 
the  tube,  the  body  of  the  pin  was  then  grasped  and  pulled  throug'h  the 
tube.  For  two  days  there  was  a  temperature  of  101°-103°,  and  consider- 
able difficulty  in  breathing,  relieved  by  a  steam  tent,  subsequently  the 
child  made  an  uneventful  recovery. 

Case  18 — A  case  of  an  open  safety  pin  in  the  upper  third  of  the 
esophagus  of  an  8  months  old  child.  Again  the  point  of  the  pin  was 
brought  into  the  lumen  of  the  tube,  the  body  of  the  pin  grasped  and  the 
pin  partially  closed  and  tube  and  pin  brought  out  together. 

Case  23 — The  open  safety  pin  was  at  the  lower  end  of  the  csoi)hagus 
in   an   eight   months   old   child.     I   had   no   pin    closer   which    would    pass 
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tlirougli  the  tul)e  and  as  the  surroundings  were  unfavorable  I  judged 
there  would  be  more  trauma  in  an  attempt  to  extract  perorally,  than 
there  would  by  an  incision  through  the  abdominal  wall.  I,  therefore, 
passed  the  esophagoscope  after  an  incision  had  been  made  and  pushed 
the  pin  down  on  to  the  finger  of  the  surgeon.  The  whole  operation  took 
twenty  minutes  and   the  child  made  an  uneventful  recovery. 

Case  22 — was  that  of  a  bullet  in  the  antrum.  The  surgeon  while 
operating  under  ether  with  a  fiuoroscope  lost  the  lead  which  dropped 
into  the  right  bronchus.  I  was  called  to  the  hospital  and  introduced  the 
tube  while  the  patient  was  still  under  ether.  It  was  a  strange  and  for- 
tunate coincidence  that  where  a  fluoroscope  was  so  necessary  it  was 
being  used  for  another  purpose. 

Case  24 — was  a  series  of  tragedies.  The  patient,  an  adult,  had  swal- 
lowed a  chicken  bone  which  'had  lodged  in  the  upper  portion  of  the 
esophagus  and  after  three  days  produced  an  abscess  in  the  neck.  The 
bone  was  removed  under  local  anesthesia  but  in  so  doing  the  porcelain 
tip  of  an  incisor  tooth  was  broken  ofT  and  slipped  outside  of  the  tube 
into  the  abscess  cavity.  Three  unsuccessful  efforts  were  made  to  reach 
it  perorally  during  one  of  which  the  tip  of  one  of  the  forceps  broke 
off  lodging  in  the  esophagus  and  necessitating  its  removal.  An  effort 
was  now  made  to  reach  the  porcelain  through  an  incision  in  the  neck. 
At  no  time  were  we  able  to  feel  the  article  but  the  manipulation  evidently 
forced  it  into  the  esophagus  as  an  X-ray  subsequent  to  our  operation 
showed  an  absence  of  the  porcelain.  An  ill  wind  seemed  to  be  following 
this  patient  as  while  I  was  working  on  her  her  mother  aspirated  a  small 
fruit  pit  and  was  about  to  submit  to  a  bronchoscopy  when,  after  three 
days,  she  coughed  it  up. 

Case  25 — was  a  wish  bone  which  had  been  pushed  into  the  larynx 
by  digital  manipulation  lodging  in  the  sinuses  of  Morgagni  in  such  a  way 
as  to  be  nearlj'  invisible  to  the  mirror.  It  was  extracted  by  the  indirect 
method  causing  a  sensation  of  astonishment  to  the  operator  as  it  grad- 
ually unfolded  itself;  part  of  the  bone  was  broken  off  after  extraction. 

Case  27 — A  gold  crown  was  found  in  the  left  bronchus  of  an  adult 
with  the  open  portion  up  so  that  it  was  easily  grasped.  It  would  not 
pass  through  the  tube,  however,  and  caught  at  the  glottis,  an  effort  was 
made  to  manipulate  it  through  the  glottis  during  which  it  slipped  off  the 
forceps  dropping  fortunately  into  the  esophagus  and  was  promptly 
swallowed. 

Case  32 — A  child  of  4  years  with  a  22  primer  in  the  right  bronchus 
had  four  bronchoscopies  (three  by  myself)  without  the  operators  seeing 
the  foreign  body.  The  only  explanation  I  can  give  is  that  the  primer 
was  laying  close  to  the  lower  wall  and  fitted  so  snugly  that  it  appeared 
to  be  the  carena  itself.  Through  a  low  tracheotoimy  and  a  large  tube 
there  was  no  difficulty  about  locating  and  removing  it. 

Case  39— Had  been  shot  in  the  face  fifteen  years  before  and  had  not 
known  that  he  carried  the  lead  about  with  him.  He  came  to  me  com- 
plaining of  a  soreness  in  the  posterior  pharyngeal  wall  and  an  X-ray  re- 
vealed three  pieces  of  lead  one  of  which  was  producing  an  ulceration 
through.  This  one  was  easily  removed  but  the  other  two  were  not  lo- 
cated even  under  ether. 
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Case  40 — While  driving  a  machine  on  the  highway  suddenly  was 
cognizant  of  a  stinging  sensation  in  the  throat  and  an  inability  to  talk, 
on  examination  it  was  found  that  there  was  blood  on  the  skin  over  the 
larynx  and  he  was  taken  to  the  hospital.  An  X-ray  revealed  a  22  bullet 
embedded  in  the  larynx  wall,  evidently  a  chance  spent  shot.  A  surgeon 
made  an  unsuccessful  attempt  to  remove  it  through  an  external  incision 
when  I  was  permitted  to  see  the  case.  To  date  the  article  remains  in 
situ.  An  unsuccessful  bronchoscopy  was  done  by  another  surgeon,  in 
an  effort  to  get  the  lead. 

Case  41 — A  child  of  15  months  had  inspired  a  tack  which  had  lodged 
in  the  right  bronchus  and  the  X-ray  showed  it  the  level  of  the  diaphragm 
posteriorly.  A  bronchoscopy  did  not  reveal  the  tack  and  the  child 
developed  a  pneumonia  from  which  she  died  five  days  later. 

Case  42 — Came  to  the  hospital  eight  days  after  having  swallowed  a 
furniture  tack.  One  attempt  had  been  made  to  get  it  but  unsuccessfully. 
X-ray  revealed  the  tack  in  the  left  lower  lobe  bronchus.  There  was  a 
temperature  of  104°  with  remission  to  nearly  normal  each  day  and  signs 
of  pneumonia,  leucocytes  of  26,000  so  that  there  was  a  delay  of  five  days 
before  a  bronchoscopy  was  attempted.  As  the  temperature  did  not  go 
down,  a  successful  attempt  was  made  to  extract  the  tack,  the  tempera- 
ture immediately  dropping  to  normal  and  remaining  there. 

The  first  fourteen  of  these  cases  were  reported  in  the  California 
State  Journal  of  Medicine,  Sept.  1916. 
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CHARTED  EXPERIENCE  IX  1155  CASES  AT  THE 
BROXCHOSCOPIC  CLIXIC. 

By  CHEVALIER  JACKSOX,   M.   D.,   Sc.   D.,   Philadelphia,   Pa. 

One  of  the  greatest  shortcomings  of  medical  literature  is  its 
unavailability  for  instant  reference  in  urgent,  daily,  clinical  work. 
When  a  surgeon  meets  with  disaster  he  has  the  literature  searched 
and  there  is  brought  to  him  a  stack  of  pamphlets  and  journals 
that  require  weeks  for  perusal.  In  them  he  finds  that  other  surgeons 
have  met  the  same  disaster  and  have  suggested  means  of  avoidance. 
This  is  learned  after  not  before  disaster,  which  has  perhaps  cost 
human  life.  The  surgeon  perhaps  publishes  his  case  with  a  review 
of  the  literature  and  another  warning.     This  in  turn  is  buried. 

In  this  paper  I  shall  endeaver  to  show  how  we  have  all  of  our 
past  experience  at  instant  command  for  review  before  we  do  an 
endoscopy  on  a  similar  case. 

When  a  case  comes  to  the  Bronchoscopic  Clinic  we  get  out 
records  of  previous  cases  of  the  same  kind  for  study.  We  note 
the  difficulties  encountered  and  how  they  were  solved.  We  are 
thus  forewarned  and  forearmed.  We  rehearse  the  technic  used  and 
in  some  cases  improvements  in  technic  are  developed  by  study  of 
the  problem  on  the  rubber  tube,  cadaver  and  dog;  and  in  any  case 
we  have  our  previous  observations  by  which  to  profit. 

For  instant  availability  we  have  tabulated  the  cases  and  this 
has  usually  obviated  the  necessity  of  going  over  cumbersome,  volum- 
inous records,  which,  however,  are  also  available  if  needed  for  sup- 
plementary stiidy.  When  a  peanut  case  comes  in  it  requires  20 
minutes  to  review  our  difficulties  in  the  preceding  80  cases  of 
peanut  kernels.     We  colloquialize  the  tables  as  "canned  experience." 

Thinking  these  tables  might  be  equally  useful  to  other  endo- 
scopists for  ready  reference,  covering  as  they  do  practically  every 
class  of  foreign  body,  they  are  here  presented  for  publication.  It  is 
confidently  expected  that  by  serving  as  a  starting  point  for  other 
endoscopists  there  will  be  a  continued  progress  in  technic.  If  sim- 
ilarly arranged  tables  are  made  out  by  other  endoscopists,  we  shall 
be  glad  to  exchange  with  them  in  order  to  profit  by  their  experiences 
as  well  as  our  own. 
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Systcvi  of  Recording.  Because  of  the  lunckimental  importance 
of  establishing  the  status  of  the  new  field  of  work,  endoscopy,  it 
was  deemed  best  to  exclude  all  cases  in  vdiich  no  endoscopy  was  done. 
Data  on  the  excluded  cases  have  been  collected  and  will  be  published 
separately.  When  a  foreign  body  case  arrived  at  the  Clinic  it  was 
not  assigned  a  number  until  an  endoscopic  precedurc  of  some  kind 
was  done.  One  instance  of  the  usefulness  of  the  here  excluded  non- 
endoscopic  data  may  be  citied.  Of  18  cases  of  fishbones  in  the  upper 
food  passages,  14  were  found  in  the  crypts  of  the  tonsils.  Hence 
in  any  patient  coming  in  complaining  of  feeling  a  fishbone  in  the 
throat,  even  though  referred,  as  it  often  is,  to  a  point  low  in  the 
neck,  the  tonsils  are  searched  very  carefully. 

The  following  tables  include  the  endoscopic  foreign  body  cases 
at  the  Bronchoscopic  Clinic  since  the  two  previously  published  tab- 
ular  reports*,   whidi   gave   the   cases   up   to   their   respective   dates. 

In  using  these  tables  as  a  guide  to  work  on  similar  cases  the 
following  points  should  be  borne  in  mind : 

1.  The  age  of  the  patient  is  of  the  utmost  importance  in  every 
jjliase  of  endoscopy,  and  should  always  be  taken  into  consideration- 

2.  The  duration  of  an  endoscopy  is  recorded  in  our  work  in 
the  operating  room  for  two  reasons,  (a)  Prolonged  endoscopies  in 
children  under  two  years  of  age  are  dangerous,  (b)  Having  a 
stop-watch  running  keeps  us  ever  mindful,  in  preparing  for,  as  well  as 
during  endoscopy,  that  time- wasting  must  be  eliminated.  We  want 
all  the  time  available  devoted  to  work  with  the  eye  at  the  tube.  The 
inclusion  of  recorded  time  in  these  published  tables,  however,  is 
chiefly  to  serve  as  an  index  of  the  difficulty  we  encounted  and  as  a 
criterion  of  the  efficiency  or  inefficiency  of  the  particular  method 
used  in  each  instance. 

3.  The  size  of  tube  used  will  serve  as  a  useful  guide  for  se- 
lection of  a  suitable  tube  for  similar  cases,  bearing  in  mind,  the  age 
of  the  patient  and  the  location  of  the  foreign  body  in  the  tracheo- 
bronchial tree.  The  deeper  the  foreign  body  the  smaller  the  dia- 
meter and  the  greater  the  length  of  the  tube  required  to  reach  it. 

4.  The  "Problem,"  "Forceps"  and  "Point  of  Seizure"  taken 
together  will  serve  as  a  forewarning  of  what  may  be  expected  in  a 
similar  case  and  will  serve  as  a  guide  for  practice  on  the  rubber-tube 
manikin  before  undertaking  a  similar  case.  The  age  of  the  patient 
as  bearing  on  the  size  of   the  invaded  bronchus  is  a   fundamental 


*Pproral  EndosooBY  and  Laryngeal  Surgery.  Text-book,  1914;  and  Mutter  Lec- 
ture Surgery'^  Gy^^^  Obstetrics.  March,  1918;  also  Procedings 
College  of  Physicians  of   Philadelphia,    1917. 
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consideration  in  simnlatino-  a   problem   with  a   nil)ber  tube   of  cor- 
responding size. 

5.  The  pathology  noted  will  serve  as  a  forewarningr  of  diffi- 
culties likely  to  be  added  b\-  length  of  sojourn,  though  in  many 
cases  the  pathology  present  was  due  to  the  instrumentation  of  our 
predecessors,  in  the  respective  cases.  As  we  could  not  always  dis- 
tinguish with  certainty  the  instrumental  trauma  of  our  predecessors 
from  the  trauma  inflicted  by  the  foreign  body  itself,  we  deemed  it 
best  to  omit  mention  even  of  the  obviously  instrumental  trauma 
inflicted  by  oiu'  predecessors.  This  trauma,  along  with  the  re- 
sultant i)athology,  enormously  increased  our  difficulties  and  in 
some  instances  added  to  our  mortality.  In  about  40  per  cent  of 
the  cases  here  tabulated  removal  had  been  attempted  before  the 
patients  were  sent  to  us.  All  mention  of  this  has  been  omitted. 
We  have  recorded  in  each  case  our  own  work  onlv. 
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Very     severe     laryngotra- 
cheo-bronchitis.          Exu- 
date on  subglottic  tissue; 
not  due  to  foreign  body. 

Left        cord       paralyzed. 
Laryngeal     walls     thick- 
ened.     Cords    thickened 
Subglottic  swelling   to  a 
moderate    degree.       Dif- 
fu.se       tracheobronchitis. 
Right   bronchus    less    in- 
flamed.      Left    bronchus 
swollen  almost  shut  below 
orifice      of      upper      lobe 
bronchus.     Internal  wall 
flattened    ISJ    cm.    from 
upper  teeth.     Very  little 
pus  and  secretion  coming 
up  from   below   the  nar- 
rowed   point.   No.    fbdy. 
in       bronchial       lumen. 
Pathology  evidently  not 
due  to  foreign  body. 
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Posterior  wall  of  trachea 
collapsed   almost   touch- 
ing anterior  wall.     Right 
bronchial     orifice     com- 
pressed from  behind  for- 
ward.          (Adenopathy? 
Thymus?) 
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.Abscess      completely 
ratrized  and  patient  pi 
fectly   well  at   end   of 
months. 

Inferior     lobe      bronch 
swollen  shut.    Quantiti 
of  pus  below  obstructi: 
head  of  tack. 
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Point  of  tack  in  orifice  of 
upper      lobe      bronchus. 
Head   in  stem  bronchus. 
Point   was   brought   into 
the  same  axis  as  that  of 
the       bronchoscope      by 
means  of  side-curved  for- 
ceps.    On  traction  being 
made    the    tack    seemed 
quite  firmly  anchored  by 
the  head   but   was  grad- 
ually disengaged  and  the 
head  was  drawn  against 
the     distal     tube-mouth. 
Pus  was  not  troublesome 
(luring  bronchoscopy  but 
after      removal      patient 
coughed  up  considerable 
quantities  of  pus. 

Trachea  and  bronchi  quite 
inflanunatory.   No  sign  of 
trauma     from     previous 
bronchoscopy.            Tack 
found     in    right    inferior 
lobe  bronchus  with  point 
buried   in   the   wall  mid- 
way between  the  anterior 
and  median  points.   None 
of  the  taper  of  the  point 
visible.        Point    pushed 
downward      with      side- 
curved     forceps,     disen- 
gaged and   bi  ought   into 
bronchoscope. 
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Swelling  of  bronchial  mu- 
cosa and  diminution  of 
lumen  probably  not  due 
to  foreign  bodj'.    Tucker 
forceps    invaluable      in 
solvingmechanieal  prob- 
lem. 
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stem  bronchus  be- 
lifice  of  upper  lobe 
hus  appeared  to  be 
letely  filled  with 
lations;  after  aspir- 

of  pus,  orifice  of 
e  lobe  bronchus 
be  seen  on  deep  in- 
ion  only,  disappear- 
i  expiration ;  stem  of 

found  buried  in 
lation  tissue;  head 
k  out  of  sight  in  the 
lations. 
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First   ray  showed   nail   in 
left  main  bronchus;  sec- 
ond   ray,    5    days    later 
showed  it  to  be  in  right 
bronchus.  (Ray  exaniina- 
ation  should  be  repeated 
immediately  before  endo- 
scopy for  verification.) 
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Points    buried    in   swollen 
subglottic  tissues.      Pos- 
terior point  readily  seized 
and  advanced  up  out  of 
the   larynx,   the  anterior 
point    being    induced    to 
trail    downward    as    the 
curved  portion   was 
brought  upward.   Curved 
portion  then  forced    pos- 
teriorly against  membran- 
ous wall  of  trachea  and 
caused     to     emerge     by 
pressure     exerted     in     a 
posterior     direction     by 
spatular   tip   of   laryngo- 
scope. 

Found      in      right      stem 
bronchus  just  below  ori- 
fice of  upper  lobe  bron- 
chus.    Turned  at  level  of 
upper  lobe  bronchus  and 
removed. 
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point   buried    in 
al  wall.    External 
idden  by  granula- 
issue.       Localized 
itis.        Patholo';y 
onsidcring  length 
urn. 
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bronchus  ended  in  a 
tightly  strictured  fistula 
with  strong  webs  of 
cicatricial  tissue  across 
the  lumen.     Granula- 
tions were  removed, the 
fistula  dilated  and  the 
bronchoscope  gradually 
insinuated  for  a  dis- 
tance of  3  cm.  from  its 
proximal  end.     A  cavity 
filled  with  mushy  granu- 
lations was  found,  and 
in  it  a  small  portion  of 
the  foreign  body  was 
discovered.     The  foreign 
body  was  maniuplated 
until  its  proximal  end 
came  into  presentation 
and  was  removed  the 
third  time  it  was  grasped 

Child  was  rayed  on  sus- 
picion of  enlarged 
thymus  because  of 
stridorous  respiration  of 
one  month's  duration. 
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On    bronchoscopy    fistula 
found  communicating 
with    right    inferior    lobe 
bronchus.     Bronchoscopy 
postponed   to    give   very 
feeble  patient  rest;   death 
4     days    after     broncho- 
scopy    from     pulmonary 
hemorrhage.   Autopsy  re- 
vealed epithelioma  (Met- 
aplasia.     See    report    of 
Weiss  andKrusen,  Journ. 
A.M.A.,  Feb.   18,  1022). 
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with  granulations;  1 
tity  of  pus  came  up 
below  as  soon  as  tac! 
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Nodule  apparently  gr; 
lomatous      hanging 
proximal  side  of  for 

Opening  of  abscess  ca 
leading     off     posteri 
from   inferior  lobe  b 
ehus  was  discovered  \ 
the  aid  of  Dr.   Man 
fluoroscopic   guidan 
After  sponging,  the  li 
the    bronchoscope    c( 
be  inserted  in  this  ori 
The    point    was    rots 
with    forceps    until 
point   was   protected 
the   lip   of   tae   bron( 
scope.      The   point   t 
slid  along  the  light  cai 
canal    permitting     w 
drawal  of  the  pin  thro 
bronchoscope.          La 
withdrawn   afterwa 
Pin  very  much  corro 
and   broke   in   the   h 
after  removal. 
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.dollar  button  jammed  be- 
low cricopharyngeus  and 
wedged  into  the  posterior 
wall  of  the  trachea  below 
the  cricoid;   tracheal   lu- 
men noted  through  laryn- 
rjoscope  to  be  bulged  for- 
ward,   especially    on    its 
right  posterior  quadrant. 
-Mass  of  cotton  about  3 
cm.   long  and  5  mm.   in 
diameter    removed    from 
above  the  collar  button, 
revealing  an  ulceration  in 
both  anterior  and  poster- 
ior   walls    of   esophagus. 
Post  presented  by  version 
and  grasped  with  alliga- 
tor forceos  and  removed. 

Collar  button  lying  in  slit 
in    posterior    esophageal 
wall. 

Both    trachae    and    eso- 
phagus seem  to  be  com- 
pressed by  some  mass  in 
upper  mediastinum  which 
threatens  asphyxia  every 
time    the   esoohagoscope 
is  introduced  to  the  vicin- 
ity of  the  foreign  body. 
Foreign  body  not  visible. 
Esophageal     lumen     en- 
tirely  closed    by    masses 
coming  in  from  all  sides 
and  covere.l  with  granu- 
lation   tissue.      On    dis- 
placing   these    folds    the 
small  portion  of  the  upper 
edge  of  ring  was  visible. 
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Right  bronchus  ulcerate 
narrowing   down    into 
funnel-shaped     strictui 
Pinsuriounded  by  brow 
ish  material  which  crus 
ed  under  forceps.    Stric 
ure  was  so  narrow  th 
tlie  head  engaged,  but 
was  pulled  through  wit 
out  great  difficulty. 
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Subglottic     tissue     found 
swollen.     Pin  at  level  of 
diaphragm.     Tissue  bar- 
rier quite  firm.     At  sec- 
ond bronchoscopy  point- 
ed    end     of    pin     found 
buried  in  tissues  to  a  dis- 
tance of  about  6  mm. 

Mass  of  thick,  tough,  grey 
secretion     covering     the 
portion  of  pin  that  had 
buried  itself  in   tracheal 
nmcosa. 
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bronchitis. 

Intense  tracheobronchitis, 
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i'oreign  body  stripped  off 
at    glottis.       Some    frag- 
ments   removed ;     others 
swallowed.    Both  bronchi 
clear    on     bronchoscopic 
inspection. 
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Subglottic      ti.vsucs      very 
much    swollen.       Larynx 
and  trachea  intensely  in- 
flamed.   Both  njain  bron- 
chi      C(iually       inflamed. 
Foreign  body  flying  back 
and   forth   between  right 
bronchus  and  upper  tra- 
chea being  forced  against 
the    distal     end     of    the 
bronchoscope           during 
cough.     Secretions  abun- 
dant   and    blood-stained 
but  not  purulent  so  far  as 
noticed. 

Laiynx  intensely  swollen. 
Film  swelling  of  trachea 
which  required   consider- 
able manipulation  to  pass 
with    tube.      Portion    of 
walnut  kernel  completely 
occluding  the  right  main 
bronchus  at  the  level  of 
the  upper  lobe  bronchus. 
Firm   swelling   surround- 
ing foreign  body.     Orifice 
of  left  bronchus  swollen. 
Quantities      of      pinkisli 
thick     gummy     pus     re- 
moved by  sponge  pump- 
ing. 

Trachea    and    both    bron- 
chial orifices  much  swol- 
len.    Left  main  bronchus 
swollen       nearly       shut. 
Bronchial    rings    and    all 
bronchial  landmarks  ob- 
literated  by   the  swollen 
mucosa.      Gush    of    pus 
when     peanut     was     re- 
moved.     Gross    appear- 
ances   of    pus  were  tjT'- 
cally  tliose  of  "aiachidi- 
bronchitis."   The  pus  was 
thick  though  not  creamy ; 
Ftringv,  not   "short."     It 
y.as  pinkish  in  color  and 
its   coming   up   copiously 
after  removal  of  the  pea- 
nut indicated  a  large  area 
of  "drowned  lung"  below 
the     obstructive     foreign 
bo  ly. 
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Subglottic    swelling    very 
marked.     High  degree  of 
tracheitis     with     consid- 
erable quantities  of  mu- 
coid-looking  secretion. 

When  first  portion  of  pea- 
nut    kernel     was     with- 
drawn the  lower  one  was 
coughed  up  into  trachea 
from    which    it    was    re- 
moved by  reinsertion  of 
bronchoscope. 

Diffuse  tracheobronchitis. 
Patch   of  exudate   about 
one  square  cm.  in  area  at 
the    orifice    of    the    right 
main  bronchus. 
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at  orifice  of  upper 
lobe  bronchus, 
second  portion  in 
stem  bronchus 
just  below,  1  week 

Moving  between 
trachea  and  bron- 
chi; removed  from 
left  inferior  lobe 
bronchus,  4  days 

One  portion  in 
trachea,  other 
portion  in  left 
bronchus,  17  days 
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Right  main  bronchus  ob- 
structed    by     pultaceous 
mass    of    peanut    kernel. 
When      disiinpacted      it 
came  away  in  small  frag- 
ments in  secretions.    Dif- 
fuse        tracheobronchitis 
less  marked  on  left  side; 
very  intense  on  i  ight  side 
especially   at   location  of 
peanut  kernel  and  also  in 
the  subglottic  region. 
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Subglgttic  edema;    diffuse 
laryngotracheobronchitis . 
left  main  bronchial  orifice 
swollen  almost  shut;  ero- 
sion with  reddened  edges 
almost    all    way    aiour.d 
the  left  bronchial  oiiCce. 
Edematous  orifice  oilated 
with  forceps  and  grain  of 
corn  found  at  the  jiiving 
off  of  the  left  upper  lobe 
bron.^hus. 
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hi 

Larynx  somewhat  inflam- 
matory above  cords;  sub- 
glottic region  severely  in- 
flamed      and       swollen. 
Trachea  in  high  state  of 
inflammation.        Right 
bionchial   orifice  swollen 
and  very  red.    Left  bron- 
chial orifice  much  less  so. 
Abscess  right  lower  lobo 
drained   bronchoscopical- 
ly  13  days  after  removal 
of  fbdy.     Death  a  week 
later  from  rupture  of  lung 
abscess  and  liberation  of 
a  large  accumulation   of 
pus. 

Diffuse  tracheobronchitis; 
not  nearly  so  much  secre- 
tion  as   usually  seen   in 
peanut  cases. 
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All  of  t!ie  bronchi  on  right 
side  very  much  inflamed. 
Left      bronchial      orifice 
likewise.     Deeper  part  of 
left     bronchus     not     ex- 
plored.      After    removal 
small  bronchi  noticed  to 
be  emptying  themselves 
of  streams  of  pus. 

Tracheotomy  required  for 
urgent     dyspnea;     bean 
then  found  above  trach- 
eotomy cannula  and  re- 
moved orally. 

Subglottic  swelling;  acute 
laryngotracheobronchitis 
with  a  large  quantity  of 
purulent  secretion  tightly 
adnerent  to  the  mucosa 
everywhere.      Left  bron- 
chial oriiice  more  swollen 
than  tue  right. 
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Diffuse     broncliitis,     both 
sides;  worse  in  region  of 
corn.       Corn     soft     an  J 
pulpy. 

Subglottic   tissue  swollen, 
leaving  only  a  very  small 
chink     apparently     just 
sufficient  in  area  to  keep 
patient  from  getting  cy- 
anotic.       Both     bronchi 
swollen  nearly  shut.  For- 
eign body  removed.   Two 
subsequent  bronchoscop- 
ies.   Second  bronchoscopy: 
Subglottic  tissue  swollen. 
Larynx  infiltrated.     Left 
main    bronchus    swollen, 
diminishing      lumen      to 
about     a     half     normal 
diameter.       No     foreign 
body  visible.     All  visible 
bronchial  orifices  swollen 
nearly      shut.        Diffuse 
bronchitis.  Mucosa  thick, 
red  and  velvety.      Third 
bronchoscopy:   Left  bron- 
chus swollen  from  bifur- 
cation downward,  lumen 
closing  during  expiration 
completely.    Left  inferior 
lobe     bronchus     swollen 
entirely  shut  at  orifice  of 
upper      lobe      bronchus. 
Exploration  of  lower  lobe 
bronchus  failed  to  reveal 
any  remaining  fragment 
of  nut  kernel. 
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Two   small   black   slender 
objects     attached     to     a 
tou?h  grey  membranous- 
looking    substance    were 
founi    below    the    crico- 
pharyngeus.   The  slender 
black   substances    looked 
like  a  suture  in  the  eso- 
phageal wall.       After  re- 
movin'?  the  foreign  tissue 
anJ     the     little     slender 
objects,     a     number     of 
small   splinter-like    black 
fragments    were    seen    in 
the  copious,  tough, glairy 
secretions.    The  site  from 
which    the    foreign    body 
was  removed  was  eroded 
and  very  inflammatory. 

I 

Oral 
Oral 

14  min. 
36  sec. 

37  min. 
22  sec. 

39  sec. 

Extraction 
Cure 

Extraction 
Cure 

Extraction 
Cure 

Lesser  di- 
ameter 
after 
version      ' 

Rota- 
tion 

Rota- 
tion 

Rota- 
tion 

E.\tremcly 
tight  im- 
paction of 
a  very 
large 
foreign 
body  be- 
low crico- 
pharyn- 
geus; long 
angles 
buried  in 
mucosa 
and  cov- 
ered over 
with 

shreds  of 
mucus 
mem- 
brane. 
-Malpres- 
entation 

^.2 
P 

£                                                                     S 

S                                            1                         s 

0                                            10                                     1 

None 

None 
None 

Esophagus,  17  days 

Esophagus,  3  days 

Esophagus  below 
cricopharyngeus, 
5  days 

0 
a 
0 

§ 

t 

Bone 

44  yrs. 
30  yrs. 

>> 

3 

i^^- 

1 

CI 

10                   - 

0 

534 


C.  JACKSON. 


O 


c;ia^tja)(nrta)*ts 

l&^»l«  III 
:aiiMl| 

a  a-s  Sod  rt-s  S  S 

■' 

a 

a 

6 

s 

§ 

rt 

O 

B 

•§  1 

H 

^"^ 

M 

a 

a 

n 

o 

o 

.2 

•*■» 

"3 

u 

V 

o 

ce 

c« 

ci 

1 

HO 

«  3 
Wo 

Wo 

o£ 

•w  3 

O.M 

'S'S 

P,w 

i  a 

ds  C 

o  St 

*J   o 

t^  £ 

^- 

13   1 

§ 

S  "i?  9 

M  c3  O 

1 

u 
ti 

2  c  a 

V 

• 

Ji 

H 

a 

H 

Ol 

.    o 

V 

"■■5 

13 

a  Si 

O 

<:S 

Z 

% 

OS 

■+a 

X 

-o 

3 

a 

c 

^ 

i 

^ 

.2 

oi 

03 

02 

.a 

s 

3 

0, 

bc 

S  S5 

o 

o 

e8 

O    H 

M 

-a 

■^  o 

fl 

a 
o 

& 

^ 

^CO 

^ 

c 

« 

ll> 

&>. 

g 

g 

•r^T] 

o 

o 

So 

ja 

.fi 

0) 

(5 

60 

^ 

R 

<; 

CO 

&»*«•''' 

..                .. 

•§ 

$■■'  ■ 

Si 

«5     .'■■ 

^gyi^ 

- - 

00 

•^■S 

•^             A 

t^ 

N 

w 

^    J 

^HB^'  -' 

>, 

nm    T  t^ 

>, 

^^Mva 

u 

^ 

^  J 

^■1  r: 

1  L 

-             '  N. 

•a 

^^_ 

C    c- 

..^. 

i 

'HH 

^ 

f:*^ 

«   1 

»     1 

CIIAliTED   EXPERIENCE   OF   FOREIGX   BODY   CASES. 


535 


s>. 


>• 


^ 

!>»» 

^s 


53t) 


c.  Jackson. 


d  0)  aj  «  M 

jr*   u                                          1 

*"   i   O  O  ».'    '  **-■ 

Kj  ^  03  a>  1)  u  <u 

O  oH^  >>1i  ° 

—       :St!^ 

fe  a)  1)  C  Mo^       g 

a 

V 

E 
S 
o 
O 

1 

(U 

3 

1 

O 

s 

i 
1 

S 

fO 

H 

s 

13                                                                         1 

a 

^j> 

,o 

o 

3 

"g 

o 

S 

li 

X  3 

wo 

WO 

**-<  -^ 

o  a; 

H.S 

"o'S 

^02 

1 

1 

.'   w 

,o§- 

ig 

fS4    O 

1 

0-3 

E 

gj 

(U 

O 

r-S 

3 

O 

P 

,0 

u 

-M 

^ 

i 

1 

e 

3 

s 

05 

H 

1     u 

(»<^ 

«-s 

1 

3 

M  3 

-^  2-3 

C3 

m  o  u 

o 

i 

3  a-" 

J 

1 

i 

c 

a 

bO, 

a 

■S'2 

o 

■-5 

£ 

^  <u 

-a 

6^ 

CO 

p 

^ 

^ 

<! 

lO 

a> 

CO 

tH 

c 

^^^^^^ 

"mmm 

n  - 

fc§             -** 

^^SH^^^^^^^^^^^^^H 

r^ 

i^^^^^^^^V 

12           >. 

I^^^Si^l 

W^ 

e  Ni 
Illus 

Fbd 

^^^^Bl^^l 

bo                        3 

W  "- 

s 

^^^^^^^^^^^^^^^^^^^^L^^^^l 

> 

Ij^H^I^^^^^I^^I 

■~ 

■.  "^ 

1 

1 

s 

CHARTED   EXPERIEXCE   OF   FOREIGX   BODY   CASES. 


537 


1    u-t*- 

J«2 

0  0  o 

111 

W.<J> 

goi- 

"  Si^ 

|2| 
a'5  — 

.Q  0,  V 

ransfixe 
eft  end 

into 
ior  wall 

Bone  h 
phage: 
about 
bone. 

Bone  t 
with  1 
deeply 
poster 

"5 

"3 

ki 

o 

O 

o 

^ 

•  <u 

c  « 

C  « 

c:^ 

'1° 

^) 

c 

c 

a 

o 

.2 

o 

** 

u 

u 

C3 

«8  „ 

«4  „ 

u    CU 

C  o 

U    0) 

■fiS 

■fiS 

WO 

wo 

HO 

_^ 

a 

"6 

0, 

4) 

n 

O 

-o 

V 

i^ 

d  C 

•«s 

■5-2 

m 

Oh"^ 

-a 

v 

»« 

ta 

i 

:z; 

H 

S 

g 

a 

g 

ffi 

o> 

j^ 

(U 

0) 

c 

c 

c 

o 

o 

o 

2; 

•z 

12; 

oo 

>. 

>> 

C9 

C3 

-o 

T3 

rH 

>> 

M 

^ 

c3 

"O 

3 

bO 

03 

^ 

A 

a 

OQ 

Oi 

o 

m 

g 

s 

H 

H 

w 

« 

<u 

n 

c 

o 

o 

^ 

Xi 

•s 

A 

o 

1 

E 

s 

« 

y- 

ijl 

CQ 

t^ 

u 

U 

p>. 

>> 

>> 

t» 

r» 

C4 

M 

M 

t- 

^^■■1 

A 

o 

O 

t>. 

IM 

J2.C 

"5 

« 

00 

05 'S 

^^■1        c~~ 

>. 

o  P- 

>. 

^H 

p 

2: 

1 

1' 

^^HHIHI 

1 

(.1 

53« 


C.  JACKSON. 


"3  .as 

£  03  a 

ichus  ob- 
st      com- 
anulation 
,1  tially  re- 
with    for- 
into  view 
y    oozing 
ns.    Bone 
;  at  edge, 
1   greatest 
and  with- 

1 

6 
o 
O 

>        O 
fl  0  aJ 

-,  a 
fcoo 

main  broi 
ted      almo 
ly     by     gr 
3.    After  pa 
ng    these 
bone  can>e 
eJ     red     b 

granulatio 
and  friable 
?d   with   its 
3  sagitally  i 
■n 

Right 
struc 
plete 
tissui 
movi 
ceps 
stain 
from 
soft 
turn( 
plani 
draw 

© 

1 

1 

3 
O 

.5 

1 

(U 

d^ 

'^ 

^ 

a 

c 

a 

"3 

_o 

.2 

2 

S 

S  <u 

S  0) 

2<u 

c5 

T5  a 

13  S 

^S 

WO 

wo 

WO 

I*-. 

"d 

o  4; 

a  a 

-w  a 

.2  * 

a  N 
'o'S 

fl,M 

w 

•a 

J 

<o 

og- 

c9  e 

it 

Pn  S 

0-^ 

s 

c 
a; 

iSe 

u 

£« 

1 

fe..2 

0) 
J3 

S 

s 

3 

a 

e 

H 

05 

t» 

1    o 

"a 
J 

a 
o 

1 

^   ,                        1 

a; 

c  o  c 

.Q 

a 

bro 
ifice 
;  bro 

ys 

dlelo 

ob- 

lowei 

chus, 

ear 

a  t.  s  d 

>> 

1 
o 

(J 

Right  mai 
chus  at  o 
upper  lob 
chus,  4  di 

1 

o 

Right  mid< 
bronchus 
structing 
lobe  bron 
about  1  y 

s 

0 

(i> 

W)>> 

o 

a 

2:  o 

Xi 

^ 

opq 

o 

"S 

(ii 

E 

n 

ai 

K 

to 

^ 

>. 

% 

-«! 

•* 

O. 

^^ 

■* 

r. 

CO 

"2 

, 

^^^^gp_ 

^ 

a 

'^  ^ 

*I^MWT3f                  S 

^^^^^^^^^^^^^^^^B 

1^ 

ID 

^  ^Bi     r^ 

XI  *;      00 

00 

^r     l^^B'. 

«^^HBi»     ^ 

>, 

^w    ^  2 

•a 

^  ^B  ^ 

ea 

I^^B^ 

^^BT^^^^^^^^^^^^^^^^^^^^B 

i^^^^pi 

O 

,.,  ^ .™ ._  _ ' 

HHHH^^H 

^^ 

1 

1 

«     1 

1 

0) 

I 

CHARTED  EXPERIENCE   OF   FOREIGN   BODY   CASES. 


589 


WO 


wo 


WO 


^'^ 


03  O  fe  5 


lU  3 

5Q 
m 


^5 


540 


C.  JACKSOX. 


I 
s 

§ 

1l 

a 
S3  ° 

- 

1 

0 

0 

0                             o- 

a) 

■3 

1 

a 
.0 

a 

a 
•| 

WO 

a 
0 
••5 

Is 

HO 

a 

wo 

11 
21 

II 

|l 

1 

1" 

0 
3 

g 

1     ^S                                    fi 
0  o-a  «                                          0 

0 

a 
0 

1 

i 

'1 
5 

0 

li 

a  ^ 

a 
0 

•s 

0) 

a 
0 

S 

a 

0 

a 

ID 

!             1    ! 

M                                                              1                    ■* 

t4 

CO 

R 

^ 

T3 

a 

il 

u 

c 
og 

?5                  c<^    . 

g 

00  g 

1 

CHARTED   EXPERIENCE   OF   FOREIGN   BODY   CASES. 


541 


:-3  2 

'.HO 


3-- Qj  o  2  c.  ^*j  Q-p;      t  °  i-  n  "i'^js -"^ 


c^si^_S^ccc 


c  3  ^  gj]  S.S  ; 


o  g 
3o 


'  ^^  C   O  ^  61.  tc 


=  ^  o  s^^ 


Sf«2 


.S  s"o  2  3  ^  g.'S  o  J 
o       2  '-S     —  i'  "^  7  u 


CH-O 


S-atj°"osi-j3t,33x 


o 

O 

c5 

8 

d^ 

GO 

ao 

^ 

a 

c 

O 

C3 

■g  ^ 

•s 

HO 

H 

,-S 

C   OS'S 

—  B-r 

O  O  c3 

s£& 

M 

_ 

03 

g 

rt< 

o 

§ 

'-S  n 

M 

a 

•l-i 

t 

•5^ 

Srt 

03 

"^ 

542 


C.  JACKSON. 


""    E   4)    O    si 


.2  »s     ^-S 

«3 


'giO 


wo 


at- .2 

J3  ai; 


i>.t 


2^  o 


3T3 


«^5 


Z_3 


"  bc^ 


fO 


O' 


3-C  Si 


H" 


mn^ifH^^    ,J^^^ 

^■HbLv^^^Mf 

t^ 

^H|HHbjP^' 

00 

^^^^^^^■Hpfl    'c*' 

>) 

^^^^^■B     6o 

I 

w" 

,  w  O  > 


CHARTED   EXPERIEXCE   OF   FOREIGN   BODY   CASES. 


543 


0 

.3 

«i 

S 

^Ji 

^ 

1^ 

•s 

."O 

s>  S 

|2 

JJ 

•aa 

|§ 

flj  M« 

|i 

c  a.a 
o  o  5 

2 

s 

i5 

o 

O 

O 

{j 

,3 

9io 

Si;; 

2g 

°«o 

C) 

-^ 

s « 

HO 


WO 


HO 


2-2 


to 


1-1 


ill 


S.s-s 

e!  O  d 


«  e  ?^  is 


■es§ 

«  S-'B 


■q.'s  i  a 

2"  »   O  3 


11 

*  ftS. 


3^3 


M 


f?^^^ 


1-0 


544 


C.  JACKSON. 


So 


V-   ^ 


OT3 


■fiS 

HO 


C.2  M 


1 

1 

o 

2 
o 

Ora 

Ora 

E 

min. 
sec. 

fli 

H 

1            ■§§ 

1                              >OlO 

as 


-«  ?-. 


«  ^ 


a 

•5  n  i  E 

-a 

■5 

E 

XI 

D.  0)  0)  a 

'                    S- 

S 

9  Ma-s 

bn 

n 

H 

-=.»3 

1                w 

A  H 

(B 

^'"S 

J                   a 

c 

c  S 

o 

0 

<5 

^ 

Z 

Z 

&  3 

O   ffl 

-a  o  S" 


1"^ 

-^^    ^  Of 

2  u  » 

Sf-a  — 

J3   o     - 

a  c-d 


OM 


^1 


^^ 

1- 

:t- 

0 

>> 

T) 

i 

J3 

60 


o 


CHARTED   EXPERIENCE    OF    FOREIGN   BODY    CASES. 


545 


'"  ^  a  S 

'^_,   ^^  D.—" 
C    ~'   r\         " 

S2S  S  §  ° 


155 
WO 


III 


f;  >  S  c  o  o 

5  2  eon's   !-b 

■^  3  ?  3 

=^  P  c  s  o. 


W-T5-;;  ??  cs 


ii^^l.^ 


a;  M  D.  m 


oS 


L   «  2  ttl 

b  O  "+^  <3  «  o 
^r*  :-  r*  OJ  ^^  J?  c^ 


^*  £^ 


a  at  0  3 
o  M  a— 


PI 


2  a'i 


546 


C.  JACMCSON. 


Skh 

lll 

fl 

lil 

S 

B 
o 

O 

1 

3  3^-3 

§a§| 

o 

73 

^ 

03 

o 

a) 

S 

d 

h 

a 

in 

a 

d 

"3 

o 

« 

So 

wo 

u 

wo 

"Sg 

-w  a 

On 

'o*5j 

^M 

-a 

tH 

o 

'    m 

^H 

It 

il 
3  § 
w 

<! 

a 

lU 

,2 

0) 

? 

^ 

3 

s 

03 

03 

Ph 

g 

s 

01 

^  s  ^ "  ^ 

i1s5§ 

3 

o  Ma.2 

^ 

j«  c3  M  3 

i.S 

o 

o 

» -5 

a 

a 

a  S 

o 

o 

<'S 

^ 

iz; 

11 

-If 

a 
o 

"3  M  m 
2  t.  o 

PS 

|1|s 

0 

'S'S 

C  o 

■§ 

"cS 

p^ 

oj 

ai 

a 

^ 

fe 

< 

S 

T3 

^gf^jm 

a 

IS   - 

^^■riflflf^LT^^^HsS^^BHrill^HK^    ^^^Hft 

ber 
,tior 

672 

^^^BHUI^hhBp^ 

CO        i 

I/)       J 

© 

ase  Num 
lUustra 

Fbdy. 

^H^^HHjra^^fE^ 

CO 

e  1 

HH:  (Q 

O 

■ 

s 

CHARTED   EXPERIENCE   OF    FOREIGN   BODY    CASES. 


547 


Ife 


*3  t-   O)   O         O 

H  uj  0)  OS  2 

u-  .S  c 

©£  S  C  ca.o 

Q    ra    c;  .fcj  •  — 


d  -•  g 


o  o  >> 


H  JD      ti      tj      O 


O,  (P  -3   w  o3  3 
-1.  a-"  b!   ^   O 


g  a  o 

^)    r/-  ■—  "Z^ 

I  oj      a 
a  a  a; 


0.2 

CS  o 


"O  >, 


a  § 


eU 

c3 

o! 

O 

o 

o 

ai 

•3   CO 

—1 

a. 2 


m  si 

o  o 


d 

a 

a 

§ 

a 

a 

o 

i^ 

OS 

o 

(U 

a 

o 

i?; 

2 

•z 

a  2 


a. a 

a  o 


,^ 

f^ 

4^ 

m 

1 

^ 

yrs. 

^ 

Tf 

N 

00 

'" 

CO 

# 


^ 


r- 


60 
O 


t>«> 


548 


C.  JACKSON. 


SA2ig'ai±'i§-2 

ii 

.55 

.-g 

"3 

Sg'.s 

3  tn  w 

g 

s 

o 

o 

«*-  ^  O  fl  >  <^  £,"^•7  :3  C3  ^ 

3        fl 
.2  MM 

■g  fl  03 

o 

■-  «,  oj  c5  a;  -^         ■-•  —  -<& 

O  0)  >, 

o 

S +^   lD-£3    O    rj    >    fH~    o    C    t- 
Ks3.iSoWlSoEc3»OM 

a> 

1 

"& 

13 

Ui 

tH 

P? 

O 

o 

di 

H 

c 

c            >. 

c 

o 

—  1  1     a 

o 

"3 

o  SI  0.S  ,-5  a  « 

'■*3 

(2 

"S  £ 

■«  3 

fl_N 

"o'S 

(Sm 

■a 

T3 

<u 

a> 

s| 

i| 

i  C 

pC(   o 

- 

.si 

s 

«      i 

© 

C—        3 

1 

J3 

e 

s 

d 

3 

B 

s 

g 

Eh 

2 

t^ 

Oi 

i.H 

S 

(B 

<0 

S-w 

d 

c 

a 

a  S 

o 

o 

o 

«J5 

^ 

^ 

•z 

« 

0& 

O-O 

g 

|c. 

s 

§ 

*n  ^ 

—  3 

os-g 

o 

^ 

to  c3 

^•B 

1 

0.2 

H 

3  <u 

«■« 

c 

60  >, 

11 

_ij 

_^ 

4J 

ofQ 

d 

ci 

es 

plH 

(U 

<U 

u 

^ 

S 

s 

tfj 

« 

R 

■< 

W 

o 

Ol 

(N 

lO 

T3 

HBH^KT 

(3 

s   L,^!^    ^ 

g 

i| 

m 

P!  ?^ 

00  o 

^^^r 

U 

■ 

^1 

l" 

l>0 

1 

CHARTED  BXPERIEXCE   OF   FOREIGN   BODY   CASES. 


549 


«  o  £ 


5.S 


S  a 


--a    O   4)    m    I 

'i  ">«     -S 


0T3  a  "  h 
|§:S-t2 

O        >>  S   CO 


o  o 


(D  £  t'  a  £. 

^  C  +->  c3  m 


■a  3 


>:  o  Mi; 


ii 


E.S 


o  o 


w^ 


550 


C.  JACKSON. 


4o 

S-s 

«    Oj-S 

'sag 

E 

o  a;    . 

E 
o 
U 

03  3  C 

—  _s 

"211 

c3Ja  3 

gag 

■^   3 


J 

n 

<u 

<1 

i"  3  S  S 


O   o     , 


i^o-?5.S 


SS^S 


C    0) 

M  CO 


.-       o  " 


CO    tn 


OC         3.2 

'B'C  o  =■?  o 


•§.1  i  £ 

.*^  oJ  m  3 


t2« 


•o 

a 

-1 

O   ■ 

^1 

>,  . 

OjS 

fc. 

^ 

o 

t 

*1^ 

5-2  <^" 

a  b  " 
O  3  o 


!§ 

I-S 

§-1-0 

W 

r 


CHARTED  EXPERIENCE   OF   FOREIGN   BODY   CASES. 


551 


g  O  t.  -^s  o 


-a      o  3-.^ 


K« 


2  o 


O 

o 


1^- 


o 
.23  J3 

•c..ai 
©2 


C  I  o  I  o 

c 


^3 


5  £ 

=  \                   a                  \ 

i-  c                                                         o 

3  5                                              o 

2  Ji                              2; 


a) 


III 


>1 

>, 

&i 

1< 

I                    «1< 

"* 

552 


C.  JACKSON. 


55  3 


%  bp. 


(S3 
.0  i-_  t 


o.i,  o  a)  o"-2 


■M-a  fe'S  2+j 

-  ci  ^  4J  S  m  a)  -3  m  <u 

3  °  .^  S  a'^^^^S-S 


1?^ 
WO 


^  :3  a  S 

C  03  c 


CO 


w 


-S  o  o 


Eh  a 
H  S  ° 

^   c3  o 
O  M  m 


2  OX! 

^  h  o 

2  fe  ^ 

O  0)  O.J- 


S  fc-i.2 

a 

°   -  E  «  ° 

OPQ 

S'gS'gg 

"3   O  3  S   3 

fq-  «-  «-" 

CHARTED  EXPERIENCE   OF   FOREIGN   BODY   CASES. 


553 


Mm  « 

'£•5  o 

Fish    found    in    cicatricial 
channel  packed  tightly  in 
a    column    about    4    cm. 
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white,  pitted  scar  looking 
like   a    vaccination    scar, 
extending    about    2    cm. 
laterally  and  about  5  cm. 
upward  ^and  downward. 
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present  from  which  there 
was  free  bleeding. 

Disc  of  pin  grasped  as  far 
to    left    side    as    possible 
and  rotated  half  around 
to    prevent    trauma    by 
point.     Lip  of  esophageal 
speculum    used   to   n)ake 
side  pressure  so  as  to  turn 
button. 
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Large  slit-like  perforation 
on  posterior  wall.  Lift- 
ing laryn.K  forward  so 
many  sloughs  appeared 
that  it  was  decided  best 
to  postpone  removal  of 
the  coin  until  esophagitis 
subsides  and  adhesions 
protect  the  false  passages- 
2  min.  58  sec. 

2nd  Inapeclion:  Posterior 
esophageal  wall  sloughing 
in  two  large  patches.  1 
min.  25  sec. 

Esophagoscopy.  Granu- 
lations still  visible,  the 
patch  being  about  one 
cm.  by  two  cm.  in  size. 
Penny  found  in  esopha- 
gus back  of  heart  below 
crossing  of  left  bronchus, 
r'bdy.  removed.  2  min. 
10  sec. 
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612  DISCUSSION. 

DISCUSSION. 

Dr.  H.  p.  Mosher,  Boston :  The  first  part  of  this  paper  is  a  short 
resume  of  a  very  long  piece  of  work,  successfully  put  through,  and  re- 
stricting the  sale  of  lye  without  proper  labelling.  Dr.  Jackson  said  it  was 
put  through  by  his  friends.  Gentlemen,  Dr.  Jackson  has  no  friends,  or 
rot  enough  to  put  it  through.  It  was  put  through  entirely  by  the  mon- 
umental effort  of  Dr.  Jackson  himself  and  will  stand  to  his  credit  for  all 
time.  The  applause  has  shown  that  every  member  of  the  Society  feels 
as  I  do  about  these  charts,  and  hopes  that  the  progress  of  these  charts 
will  not  be  interrupted.  These  charts  should  prove  of  the  very  greatest 
value  to  the  Society  and  be  of  the  greatest  service.  Dr.  Jackson  spoke  of 
the  time  limit  : — the  reason  for  the  longer  time  in  some  cases  was  because 
of  type  of  case  and  its  difficulties.  The  difference  between  Dr.  Jackson's 
time  ard  that  of  other  operators  is  because  Dr.  Jackson  does  what  wc 
cannot  do.  He  stands  in  a  class  by  himself.  I  was  pleased  to  hear  Dr. 
Ellen  Patterson  conscientionsly  record  the  time  she  took  for  the  removal 
of  each  foreign  body.  I  was  glad  she  said  19  minutes  and  not  19  seconds. 
It  should  not  be  stressed  that  Dr.  Jackson  docs  these  cases  in  record 
time,  because  we  other  men  cannot  do  the  same  thing.  The  number  of 
these  cases  is  overwhelming,  it  has  never  been  approximated  and  will 
never  be  equalled.  The  cases  have  been  accumulated  during  a  life  time  of 
work  and  have  been  accomplished  in  spite  of  draw  backs  which  would  have 
stopped  the  work  of  most  of  us  here.  These  have  been  successfully  over- 
come or  combatted.  These  draw  backs  have  meant  loneliness  and  hard 
work,  have  meant  coming  to  the  Societj^  for  a  short  time  and  then  going 
back  to  get  strength  to  continue  this  work.  Dr.  Jackson's  work  has  been 
one  of  the  finest  exhibitions  of  what  we  in  America  call  "nerve"  that  1 
have  ever  seen. 

Dr,  R.  C.  Lynch,  New  Orleans,  La.  There  is  not  much  for  me  to 
say  after  Dr.  Jackson  and  Dr.  Mosher,  but  I  have  been  trying  to  drive 
in  the  wedge  started  by  Dr.  Jackson,  in  regard  to  lye  legislation.  I  am 
hoping  that  we  shall  have  similar  laws  passed  in  Louisiana  to  those  in 
Pennsylvania.  The  tabulation  of  cases  as  shown  on  the  screen  will  be 
of  the  greatest  help.  When  we  see  such  work  as  the  disentangling  of 
four  safety  pins  in  the  esophagus,  I  think  we  can  congratulate  Dr.  Jack- 
.'^on  for  the  results  of  his  untiring  nerve. 

Dr.  J.  S.  Fraser,  Edinburgh  :  I  knew  about  Dr.  Jackson's  work 
before  coming  to  America,  but  it  has  been  a  revelation  to  me  to  hear  the 
way  his  colleagues  speak  about  him,  almost  indeed,  as  if  he  were  a  di- 
vinity." I  believe  rightly  so.  My  assistants  in  Edinburgh  have  taken  up 
Dr.  Jackson's  methods,  and  remove  foreign  bodies  with  much  more  suc- 
cess than  I  do  by  Gruening's  method.  America  is  of  course  a  huge  coun- 
try compared  to  Scotland,  but  in  IS  years  Dr.  Logan  Turner  has  re- 
moved three  foreign  bodies,  and  I  have  removed  three.  We  do  not  have 
the  peanut  problem  but  we  have  halfpence.  I  believe  that  the  reason  so 
few  foreign  bodies  are  found  is  because  the  cases  are  not  diagnosed.  The3' 
are  called  "non-bacillary  tuberculosis."  I  believe  if  Dr.  Jackson's  methods 
were  used  we  should  find  a  good  many  more  cases. 

Dr.  Jackson  (closing)  said :  In  regard  to  Dr.  Mosher's  remarks,  they 
remind  me  of  what  one  says  to  a  mother  whose  child  is  going  to  die.  She 
says  to  you,  "Doctor,  you  are  going  to  save  my  child?"  and  you  say  "I 
hope  so."  I  can  say  the  same  of  Dr.  Mosher's  kind  remarks :  I  don't 
believe  it,  but  I  hope  so.  In  regard  to  keeping  the  time  record,  the  idea 
is  not  to  see  how  quickly  it  can  be  done,  but  of  seeing  that  no  unnecessary 
time  is  lost  when  the  tube  is  in.  The  instruments  must  be  ready  and 
handed  right  over  the  operator's  ear,  without  losing  a  second.  The  pa- 
tient can  stand  it  if  no  time  is  lost,  just  as  one  can  stand  the  dentist's 
drilling,  if  one  knows  it  is  not  going  to  last  indefinitely.  We  work  without 
anesthesia,  and  we  have  everything  ready  1:)efore  hand,  so  that  the  nurse 
does  not  have  to  go  and  look  for  things  when  the  tube  is  in  the  patient. 
In  regard  to  overlooking  cases — we  have  had  82  cases  in  which  the  foreign 
body  was  overlooked  from  1  month  to  36  years,  and  notwithstanding  all 
the  talking  I  have  done,  the  profession  at  large  is  unaware  that  a  foreign 
body  can  be  overlooked  in  such  cases. 

A  vote  of  thanks  was  presented  to  Dr.  Jackson  for  the  privilege  of 
publishing  the  charts  illustrating  his  lecture. 
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ORDER  OF  BUSINESS 

Reception  of  Guests : 

The  President  Dr.  Dunbar  Roy,  Atlanta,  Ga,  welcomed,  on 
behalf  of  the  Society.  Dr.  J.  S.  Eraser.  Edinburg.  Scotland.  He 
stated  that  Dr.  Eraser  had  been  unanimously  recommended  by  the 
Council  for  Honorary  Membership  of  the  Society.  It  was  moved 
seconded  and  carried  to  elect  him  at  once. 

Dr.  J.  S.  Eraser,  replying,  said  :  I  am  extremely  obliged  to  you 
for  the  honor  you  have  done  me  in  electing  me  as  an  honorary  mem- 
ber of  the  Society.  I  am  sure  I  shall  learn  a  gr^eat  deal.  I  think 
it  fair  to  warn  you  in  advance  that  I  have  provided  myself  with  means 
of  taking  notes. 

Address  of  the  President : 
Read  by  Dr.  Dunbar  Roy. 

Election  of  Members : 

The  list  of  members  recommended  for  election  was  read,  and 
on  motion,  duly  seconded,  these  candidates  were  declared  elected. 
This  was  carried. 
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Dr.    Watson    Marshall, 
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Dr.  Emil  Tholen,  Brockman   Bldg.,  Los  Angeles,  Cal. 

Dr.  Howard  E.  Thompson,  256  Tenth  Si.,  Dubuque,  la. 

Dr.   Max   Unger,  253  West  42nd  St.,  New  York  City. 

Dr.   E.   Russell  Webber,  81   No.  Main  St.,  Waterbury,  Conn. 

Dr.  George  H.  Willcutt,  516  Sutter  St..  San  Francisco,  Cal. 

Appointment  of  Nominating  Committee : 

It  was  moved,  duly  seconded  and  carried,  that  a  Nominating 
Committee  be  appointed  by  the  Chair.  The  Chair  announced  that 
the  Nominating  Committee  consisted  of  the  following  members, 
Drs.  H.  S.  Birkett,  J.  B.  Greene,  F.  R.  Spencer,  L.  M.  Hurd  and 
S.  Iglauer. 

REPORT  OF  SECTION  MEETINGS: 

Report  of  the  Eastern  Section : 

The  annual  meeting  of  the  Eastern  Section  was  held  in 
Providence,  R.  I.,  at  the  Library  of  the  Rhode  Island  Medical 
Society,  January  27th,  1923.  There  were  thirty-eight  Fellows 
and  thirty-five  guests  in  attendance.  The  following  program 
was  presented. 

Morning  Session,  9.30  A.  M. 
Further  Observations  of  Mastoid  Structure  by  Means  of  the 
X-Ray. 
Dr.  Nolton  Bigelow  and  Isaac  Gerber   (By  Invitation). 
Dental  Relations  of  the  Eye,  Ear,  Nose  and  Throat. 

Dr.  William  H.  Haskin. 
The  Treatment  of  Paranasal  Sinus  Disease  in  Infants  and 
Young  Children. 
Dr.  Lee  Wallace  Dean. 
The  Causes  of  Persistent  Otorrhea  after  a  Simple  Mastoidec- 
tomy. 
Dr.  Francis  P.  Emerson. 
The     morning    session    was    adjourned   at    1.30    P.    M.    for 
luncheon  which  was  served  by  the  Rhode   Island  Ophthalmo- 
logical  and  Otological  Society. 

Afternoon  Session,  2.30  P.  M. 
The  Use  of  the  Piano  in  Teaching  the  Congenitally  Deaf. 

A  demonstration  by  the  teachers  and  pupils  of  the  R.  I. 
Institute  for  the  Deaf. 
Aids  to  Hearing. 

Dr.  Gordon  Berry. 
A  Clinical   and   Pathologic   Study   of   Tonsils    Subjected   to 
X-Ray. 
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Dr.  Charles  R.  C.  Borden. 
Syphilis  of  the  Eighth  Nerve. 

Dr.  Charles  A.  McDonald  (By  Invitation). 
All  pai)ers  were  thoroughly  discussed. 

On  a  motion  by  Dr.  Harris  P.  Mosher.  a  rising  vote  of 
thanks  was  given  the  Rhode  Island  Ophthalmological  and 
Otological  Society  after  which  the  meeting  stood  adjourned. 

NOLTON    BlGELOW,    M.    D. 

Chairman  of  the  Eastern  Section. 

Report  of  the  Middle  Section  : 

The  Middle  Section  of  the  American  Laryngological,  Rhino- 
logical  and  Otological  Society,  Inc.,  met  in  the  Assembly  Room, 
Mayo  Clinic,  Rochester,  Minnesota,  February  22,  1923,  under 
the  chairmanship  of  Doctor  Gordon  B.  New.  The  meeting 
opened  at  8.30  A.  ]\I.,  with  a  clinical  demonstration  l)y  Doctor 
H.  I.  Lillie  and  staff.     The  program  was  as  follows : 

I.     Toxic  Eighth  Nerve  Lesions. 

Affect  of  Pilocarpin  Sweat  Treatment.     Two  cases.     Slides, 

Charts.     B.   E.   Hempstead 

II.     Labyrinth  Cases  Demonstrating. 

1.  Circumscribed  labyrinthitis. 

2.  Diffuse  manifest  labyrinthitis. 
Hinsberg  operation.     Recovery. 

3.  Diffuse  manifest  labyrinthitis  with  meningitis,  with  facial 
paralysis.     Neuman    operation.     Recovery. 

4.  Diffuse  manifest  labyrinthitis  with  cerebellar  abscess,  Neu- 
man operation,  drainage  abscess.     Recovery. 

III.  Suppurative  Acessory  Sinus  Disease;  Otitis  Media  Suppur- 

ative Chronic  With   Mastoiditis;   Bronchiectasis  with   Lung 
Abscess,   Meningitis.     No  operation.     Recovery. 

IV.  Spontaneous  Sigmoid   Sinus  Hemorrhage 

H.  1.  Lillie 

V.     Nasal  Polypi ;  Effect  of  Radium. 

Slides   Deinonstrating   histopathologic   changes.     Cases. 

H.  R.  Lyons. 
VL     Suppurative  Frontal  Sinusitis  with  External  Manifestations; 
Two  Stage  Operation. 

1.  Absence  of  nasofrontal  duct  on  diseased  side;  intranasal 
operation;  establishment  new  nasofrontal  duct;  slide. 

2.  Unilateral  external  fistula ;  intranasal  operation ;  slide. 
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3.  Unilateral,   two   stage   operation;   slide. 

4.  Bilateral,  two  stage  operation ;  slides. 

The  following  clinical  demonstration  was  presented  at  10  :00  A. 
M.  by  Doctor  Gordon  B.  New  and  staff: 

I.  Actinomycosis  of  the  Nasopharynx. 

F.  A.  Figi. 

II.  Laryngo-Neurology. 

W.  J.  Greenfield. 

III.  Operative  Cases. 

1.  Epithelioma  of  the  Larynx.     Laryngectomy. 

2.  Epithelioma  of  the  Larynx.     Thyrotomy  and  Excision. 

3.  Epithelioma  of  the  Larynx.     Thyrotomy  and  Extension. 

4.  Chondroma  of  the  Larynx. 

IV.  Operative  and  Radium  Cases. 

L  Epithelioma  of  the  Antrum. 

2.  Lymphosarcoma  of  the  Antrum. 

3.  Epithelioma  of  the  Antrum 

4.  Epithelioma  Lower  Jaw  and  Cheek. 

V.     Aneurysm  (?)  of  the  Antrum  (Case  Report) 

W.  E.  Stark. 

VI.  Radium  Cases : 

1.  Fibroma  of  the  Nasopharynx. 

2.  Lymphosarcoma  of  the  Pharynx. 

3.  Epithelioma  of  the  Pharynx. 

4.  Epithelioma  of  the  Epiglottis. 

5.  Multiple  Papilloma  of  the  Larynx. 

VII.  Case  Reports: 

1.  Congenital  Flaccid  Tongue  and  Palate. 

W.  J.   Greenfield. 

2.  Traumatic  Laryngeal   Stricture. 

F.  A.  Figi. 

3.  Amyloid  Larynx. 

F.  A.  Figi. 

VIII.  The  Delayed  Flap  In  Cleft  Palate  Surgery. 

G.  B.  New. 
Doctor  New  reviewed  the  indications  for  the  different  types  of 
treatments  in  groui)s  III,  IV,  and  V,  and  showed  fourteen  cases 
illustrating  the  end  results  of  the  different  methods  of  treatment  of 
these  various  types  of  tumors  of  the  nose  and  throat.  The  histories 
were  presented  by  means  of  lantern  slides.     Doctor  A.  C.  Borders 
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denioustrated  tlie  microscopic  pathology  in  the  cases  presented  by 
means  of  a  micro-projection  apparatus. 

At  the  conclusion  of  the  clinical  demonstrations,  members  of 
the  Society  and  visitors  were  given  an  opportunity  to  visit  the  hos- 
pitals and  Mayo  Clinic,  follovv^ing  which,  at  12:30,  luncheon  was 
served  at  the  University  Club,  Kahler  Hotel. 

At  the  afternoon  session,  the  following  papers  were  presented 

1.  Orbital   Cellulitis   Secondary  To  Acute  Accessory   Sinuses. 

Report  of  six  cases.     Dr.  Charles  C.  Jones,  Cincinnati,  Ohio. 

2.  A  Survey  of  the  Hay  Fever  Question.  A  critical  review 
of  the  situation  relative  to  the  etiology  and  treatment.  Dr. 
Otto  J.  Stein,  Chicago,  Illinois. 

3.  An    Observation   on   an   Aneurysm   of    the   Jugular    Bulb, 

Dr.  R.  Bishop  Canfield,  Ann  Arbor,  Michigan. 

4.  Neurological  Findings  of  Nasopharyngeal  Tumors.  Dr. 
H.  W.  Woltman,  Rochester,  Minnesota.     By  invitation. 

5.  Glosso-Pharyngeal  Neuralgia.     Dr.  J.  B.  Doyle,  Rochester, 

Minnesota.     By  invitation. 

6.  Mediastinal  Affections  Producing  Laryngeal  Symptoms. 
Dr.  W.  S.  Lemon,  Rochester,  Minnesota.     By  invitation. 

7.  Wassermann  Reactions.  Dr.  A.  H.  Sanford,  Rochester, 
Minnesota.     By   invitation. 

8.  Differential  Problems  In  Syphilis  of  the  Nose  and  Throat. 

Dr.  J.  H.  Stokes,  Rochester,  Minnesota.  By  invitation. 
Members  of  the  Society  and  visitors  were  entertained  at  dinner 
at  the  Kahler  Hotel  at  6 :30.  Immediately  following  the  dinner  an 
address  was  given  by  Doctor  Charles  H.  Mayo,  and  a  "Discussion 
of  Labyrinth  Tonus"  by  Doctor  George  E.  Shambaugh  of  Chicago, 
Illinois. 

Gordon  B.  New, 
Chairman  of  Middle  Section 

Southern  Section :  Dr.  W.  G.  Harrison,  Birmingham,  Ala. 
presented  the  following  report :  The  meeting  of  the  Southern  Sec- 
tion was  held  at  the  Hotel  Tutwiler,  Birmingham,  Ala.,  Jan.  20,  1923, 
with  a  membership  attendance  of  fifteen,  and  seven  visitors. 

After  the  luncheon  hour  the  Section  enjoyed  a  hurried  drive 
through  the  city  and  a  visit  to  the  U.  S.  Steel  Co.  Hospital  at  Fair- 
field the  most  modern  institution  of  its  kind  in  the  South.  There  was 
a  buffet  supper  in  the  evening,  after  which' the  Section  met  in  joint 
session  with  the  Jefferson  Co.  Medical  Society.  The  following  is 
the  program  in  detail : 
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Morning  Session,  9  A.  M. 
Further  Observations  on  Nasal  Analgesia  as  a  Prognostic  Symptom 
in  Progressive  Deafness. 

Dr.  Dunbar  Roy,  President  American  L.  R.  and  O.  Society, 
Atlanta,  Ga. 
The  Blood  Clot  Dressing  Following  Mastoidectomy. 
Report  of  Cases.     Presentation  of  Models. 
Dr.  T.  E.  Oertel,  Augusta,  Ga. 
The  Persistent  Infantile  Ethmoids. 

Dr.  John  J.  Shea,  Memphis,  Tenn. 
Sudden  Blindness  Due  to  either  a  Syphilitic  Infection  or  a  Tumor 
Involving  the  Sphenoid  Sinuses. 
Dr.  A.  I.  Weil,  New  Orleans,  La. 
Practical  Tonsil  Hemostatics. 

Dr.  J.  W.  Jervey,  Greenville,  S.  C. 

Afternoon  Session,  2  P.  M. 
The  Use  of   Cellosilk  in  Repeated   Idiopathic   Nasal   Hemorrhages. 

Dr.  Dunbar  Roy,  President  American  L.  R.  and  O.  Society, 

Atlanta,  Ga. 
Case  Reports. 
The  Electro-Cautery  in  the  Treatment  of   Laryngeal  Tuberculosis. 

Dr.  J.  B.  Greene,  Ashville,  N.  C. 
Points  Often  overlooked  in  Searching  for  Focal  Infection  of  Dental 
Origin. 

Dr.  C.  W.  Lokey,  Birmingham,  Ala.     By  invitation. 

Evening  Session,  8  P.  M. 
(Meeting  Conjointly  with  Jefferson  County  Medical  Society) 
Focal  Infection  from  the  Neurological  Standpoint. 

Dr.  H.  S.  Ward,  Birmingham,  Ala.     By  invitation. 
Focal  Infections  in  Their  Clinical  Relations, 

Dr.  Stewart  Roberts,  Atlanta,  Ga.     By  invitation. 

Report  of  Mid-Western  Section. 

The  Mid-Western  Section  held  its  Annual  Meeting  at  the  Black- 
stone  Hotel,  Omaha,  Nebr.,  February  21,  1923.  There  were  present 
twelve  members  and  about  forty  guests. 

In  calling  the  meeting  to  order  the  Chairman  stated  that  holding 
the  meeting  in  Omaha  was  contrary  to  the  usual  practice,  it  being  the 
first  time  that  a  Section  Meeting  was  held  in  a  city  other  than  that 
of  which  the  Chairman  was  a  resident. 

The  purpose  of  holding  the  Meeting  in  Omaha  was  to  interest 
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a  large  number  of  eligible  Oto-Larynologists  resident  in  the  Missouri 
Valley  who  were  not  affiliated  with  our  Society.  The  entire  Fellow- 
ship of  this  Section  is  only  nineteen,  nearly  all  living  in  Colorado. 

As  an  evidence  of  the  desire  upon  the  part  of  the  Colorado  Fel- 
lows to  further  the  interest  of  the  Society  in  the  Dakotas,  Kansas 
and  Nebraska  eleven  Fellows  and  three  guests  from  Colorado  were 
in  attendence  upon  the  Meeting. 

The   following   program   was   presented : 
Remarks  by  the  Chairman. 
Photography  of  the  Throat 

Dr.  Wm.  C.  Bane,  Denver,  Colo. 
\tyj)ical  Lateral  Sinus  Thrombosis 

Dr.  Frank  L.  Dennis,  Colorado  Springs,  Colo. 
Pharyngitis  Gangrenosa 

Dr.  John  M.  Foster,  Denver,  Colo. 
An  Analysis  of  Some  Cases  of  Tubercles  in  the  Tonsil 

Dr.  Wm.  V.  MuMin,  Colorado  Springs,  Colo. 
Temporo-Mandibular  Articulation  and  Its  Relation  to  Structures  of 
Nasal  and  Pharyngeal  Cavities 

Dr.  T.  E.  Carmody,  Denver,  Colo. 
Orbital  Infection  Secondary  to  Ethmoid  Disease 

Dr.  Don  A.  Vanderhoof,  Colorado  Springs,  Colo. 
The  Significance  of  Pneumatization  of  the  Middle  Turbinate ;  With 
Histological  Consideration.     (Illustrated  by  Lantern  Slides.) 

Dr.  Harry  L.  Baum,  Denver,  Colo. 
The  Radical  Mastoid  Operation ;  Barany  Technique 

D: .  Claude  E.  Cooper,  Denver,  Colo. 
Otiobiosis ;  Infestation  of  the  Ear  by  the  Spinous  Ear  Tick 

Dr.  W.  L.  Curtis,  Lincoln,  Nebr.      (By  invitation) 
Lung  Abscess  Following  Tonsillectomy 

Dr.  R.  D.  Alway,  Aberdeen,  So. Dak.      (By  invitation) 
A  Clinical  Contribution  to  the  Study  of  the  Pathology  of  the  Static 
Labyrinth 

Dr.  Earnest  M.  Seydell,  Wichita,  Kan. 
The:  Clinical  Diagnosis  of  Laryngeal  Tuberculosis.     (Illustrated  by 
Lantern  Slides) 

Dr.  Frank  R.  Spencer,  Boulder,  Colo. 
The  papers  were  all  thoroughly  discussed  by  Fellows  and  guests. 
A  luncheon  was  given  by  the  members  of  the  Omaha  profession,  and 
a  dinner  in  the  evening  by  the  Chairman. 

In  concluding  this  report  the  Chairman  wishes  strongly  to  recom- 
mend a  change  in  the  boundaries  of  the  Mid-Western  Section. 


(J  20  MINUTES. 

In  a  former  report  presented  tOi  the  Council  at  its  Meeting  in 
January,  1923,  the  geographical  disadvantages  by  which  this  Section 
was  handicapped  were  emphasized. 

The  Omaha  Meeting  convinced  the  Fellows  present  that  the 
distance  from  Salt  Lake  City,  where  a  considerable  number  of  elig- 
ible men  reside,  to  Omaha  was  too  great  for  their  attendance  on  a 
Section  Meeting.  The  same  may  be  said  of  Omaha  and  its  environs, 
where  also  a  large  number  of  available  men  live,  when  the  Meeting 
is  held  in  Salt  Lake  City. 

It  is,  therefore,  strongly  recommended  that  the  Mid-Western 
Section  include  only  North  Dakota,  South  Dakota,  Nebraska,  Kansas, 
Montana,  Wyoming,  Colorado  and  New  Mexico. 

It  is  further  recommended  that  Idaho,  Utah  and  Arizona  be 
included  in  the  Western  Section,  with  which  they  are  even  now  more 
closely  affiliated. 

Respectfully  submitted, 

Robert  Levy 

Chairman. 

JVestcrn  Section:  Dr.  Isaac  H.  Jones  not  being  present.  Dr.  T.  E. 
Carmondy,  Denver,  Colo,  made  the  following  verbal  report :  The 
meeting  which  was  held  in  connection  with  that  of  the  Pacific  Coast 
Oto-ophthalmological  Society  was  a  very  interesting  one.  There 
were  a  number  of  Pacific  Coast  men  present.  These  men  will  hold 
their  meeting  just  before  that  of  the  A.  M.  A.  this  year.  Dr.  Jones 
is  very  anxious  that  any  members  here  who  are  going  to  attend 
the  A.  M.  A.  should  come  earHer  and  attend  this  meeting  of  the 
Pacific  Coast  otologists  and  ophthalmologists. 

Appointment  of  Auditing  Committee  :  The  President  appointed  Drs. 
M.  A.  Goldstein,  R.  C.  Lynch,  and  T.  W.  Moore  to  constitute  an 
Auditing  Committee  to  examine  and  report  upon  the  books  of  the 
Treasurer. 

This  disposed  of  the  preliminary  business  and  the  Society  went 
into  Scientific  Session. 

Report  of  the  Committee  on  Necrology. 

The  Secretary  reported  that  there  had  been  no  deaths  in  the 
Society  during  the  past  year. 

The  Secretary  announced  that  a  communication  had  been  re- 
ceived from  the  Association  of  Clinical  Pathologists  asking  this  So- 
ciety to  form  a  committee  to  confer  with  a  similar  committee  of  their 
society  on  pathological  conditions  of  tonsillar  tissue. 
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On  motion,  duly  seconded,  it  was  voted  that  the  Chair  appoint 
such  a  committee  to  represent  the  Trilogical  Society.  This  was  car- 
ried. 

SCIENTIFIC  MEETING 

Exhibition  of  Instruments  and  Apparatus. 

Dr.  Lee  M.  Hurd,  New  York,  showed  the  following  instruments  : 
( 1  )  an  octagonal  needle,  with  a  cork  screw  curve,  with  a  swing  to 
the  other  side,  the  right  curve  going  to  the  left  tonsil,  and  vice  versa. 
The  ohjection  that  it  makes  the  throat  more  sore  is  baseless.  The 
needle  should  not  be  used  to  transfix  the  pillars,  as  this  will  cause 
ecchymoses.  The  work  is  confined  to  the  fauces.  These  are  lifted,  the 
needle  threaded  with  no.  1,  or  no.  0  cat  gut.  The  stitch  is  tied  with 
a  slip  knot.     The  suture  is  there  to  stay  and  prevents  hemorrhage. 

(2)  A  modification  of  the  punch  forceps  for  ethmoid  work.  These 
are  held  at  right  angles  to  the  brain  plate  while  working  and  used  for 
picking  up  polyp,  degenerated  bone,  or  soft  tissue;  in  the  ethmoid 
labyrinth. 

(3)  A  flexible  soft  curet  for  scooping  out  multiple  polyi)s  in  the 
ethmoid  and  wiping  out  the  soft  tissue,  leaving  the  bone  ready  for 
operation. 

(4)  An  instrument  for  cosmetic  work  on  lump  noses.  The  perio- 
steum is  lifted  and  the  hump  shaved  ofif. 

(5)  Draw  chisel  for  taking  down  cartilages. 

(6)  Mechanism  for  regulation  of  vacuum  for  suction  work.  With  a 
water  suction  pump,  plus  bottle  and  gauge,  the  vacuum  can  be  con- 
trolled to  the  fraction  of  an  inch.  Reserve  vacuum  can  be  held  on 
tap.  With  the  Brawley  pump,  with  65  lbs.  street  water  pressure, 
29  inches  vacuum  are  drawn.  That  is  slow  in  coming.  The  foot 
wedge  shown  with  a  clamped  rubber  tube,  is  controlled  by  the  foot 
while  working  and  more  easily  used  than  a  faucet.  The  vacuum 
suction  is  released  by  lifting  the  foot. 

(7)  A  graduated  conical  tip  that  can  be  fitted  to  any  instrument 
of  whatever  gauge,  and  can  be  soldered  on  with  the  soluble  solder 
that  comes  in  tubes.  This  makes  a  universal  coupling  for  any  in- 
strument in  the  office. 

(8)  A  long  flexible  bent  instrument  for  making  applications  to 
the  post  nasal  chambers.  The  nose  is  entered  with  a  cotton  ap- 
plicator, the  patient  shuts  his  mouth  and  breathes  in.  making  it  easy 
to  reach  the  nasopharynx  on  both  sides. 

Dr.  J.  A.   Stucky  reported  observations   on   cholesteatoma   ap- 
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parently  relieved  by  mercury.  (2)  cases  of  fetid  coryza,  (3)  as 
a  sequence  of  influenza  two  cases  of  total  deafness  of  one  ear,  (4) 
a  dozen  or  more  of  cases  of  marked  cases  of  pharyngeal  myalgia, 
following  influejiza,  in  which  the  focus  of  infection  was  not  ac- 
counted for. 

Dr.  Haskin  showed  a  new  instrument  for  the  aid  of  hearing, 
a  further  development  of  the  phonofor  and  duophone,  in  which  the 
power  was  very  much  increased  and  extraneous  noises  elimiinated. 
This  is  not  on  the  market  as  yet.  It  has  a  tremendous  power  of 
vibration  and  can  be  put  in  the  ear  very  comfortably. 

Dr.  Iglauer  showed  a  modification  of  the  Pinchot  nasal  saw, 
motordriven,  for  the  correction  of  external  nasal  deformities.  The 
saws  have  various  shapes  and  can  be  used  for  fracture  of  the  nose 
and  for  sawing  the  superior  process  of  the  maxilla.  Patients  ob- 
ject to  the  vibration,  but  the  time  saving  factor  is  worth  while.  The 
attachments  can  be  adjusted  at  4  different  angles. 

Exhibition  in  the  lobby  of  various  audiometers:  (1)  research 
instrument  for  hospitals;  (2)  one  portable  kind  for  the  practitioner 
and  the  specialist;  (3)  for  making  measurements  in  large  quantities, 
as  for  the  army,  or  in  testing  candidates  for  chauffeurs'  licenses,  etc. 

EXECUTIVE  MEETING. 
Friday,  May  11th,  Morxing  Session. 

A  list   of   En'ieritus   Members   were  presented   for   nomination, 
as  follows : 
Dr.  G.  A.  Leland,  Dr.  F.  E.  Hopkins,  Dr.  Emilio  Martinez. 

I 

It  was  moved  and  duly  seconded  that  the  Secretary  cast  one  vote 
for  Emeritus  Members  as  named.  This  was  done.  The  Secretary 
stated  that  he  had  cast  one  vote  and  such  members  were  declared 
elected  to  the  Emeritus  membership. 

II. 

Report  of  the  Secretary :  There  were  no  deaths  during  the  past 
year  among  the  members.  There  were  four  resignations.  Twenty 
new  members  were  elected  to  the  Society,  making  a  total  active  mem- 
bership of  three  hundred  and  thirty  three.  The  new  members  of 
the  Society  are  thanked  for  their  splendid  cooperation.  The  Society 
depends  on  the  new  men  for  Scientific  work.  If  they  have  anything 
to  give,  the  Society  wants  it.     It  is  more  advantageous  to  hear  from 
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the  younger  men.  The  Society  is  used  to  the  older  members  and 
knows  what  they  have  to  say. 

Three  members  have  been  dropped  for  non-attendance  for  more 
than  three  years. 

Respectfully  submitted 

W.  H.  Haskin,  Secretary, 
Dr.  Harris  moved   that  the  report  be  accepted  and  placed  on 
file.     This  was  duly  seconded  and  carried. 

III. 

MisccHaiicoHS  Business.  It  was  moved,  duly  seconded,  and  carried, 
that  Dr.  J.  M.  Bannister,  a  retired  army  colonel,  who  had  written 
a  great  many  articles  on  oto-laryngology,  be  admitted  to  active  mem- 
bership in  the  Society,  without  being  required  to  present  a  candi- 
date's thesis. 

A  communication  was  read  from  the  American  Society  of  Clin- 
cal  Pathologists  which  asked  for  the  formation  oi  a  Committee  from 
this  Society  to  confer  with  a  similar  Committee  from  the  former, 
on  the  maintenance  of  a  uniform  nomenclature  dealing  with  patho- 
logical conditions  of  the  eye,  ear,  nose  and  throat.  The  Chair  ap- 
pointed Drs.  Shambaugh,  Mulllin  and  Large  to  serve  on  such  a  com- 
mittee, Dr.  Shambaugh  to  preside  as  Chairman. 

IV. 
Report  of  the  Treasurer :     Dr.  Ewing  W.  Day  presented  the   fol- 
lowing report  of  Expenditures  during  the  past  year. 

AMERICAN  LARYNGOLOGICAL,  RHINOLOGICAL  and  OTOLOGICAL 
SOCIETY,  STATEMENT  OF  RECEIPTS  AND  DISBURSEMENTS 
APRIL  24,  1922  to  APRIL  30,  1923. 

Balance  on  hand  May  11,  1922 $959.43 

Receipts. 

Interest     36.8-S 

5     Dues  received  year  1920-21    50  00 

24     Dues   received  year    1921-22    240.00 

285     Dues  received  year  1922-23   2,850.36 

21     Initiations  210.00 

$    3,387.24 

$    4,346.67 

Disbursinenfs. 
Voucher  No. 

1  Irving   Boernstein   Orchestra)   for   annual    meeting....  75.00 

2  Mrs.  V.  B.  Alvarez  Expense  reporting  annual  meeting.        135.30 

3  Dr.  W.  H.  Haskin  Cigars  and  Tips  for  annual  meeting.  31.00 
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4  W.  M.  Sheridan  Auditing  books   1921-22 $15.00 

5  Dr.  Greenfield  Sluder  Expense  Middle  section  1921-22..       25.00 

6  Capitol  Hotel  Co.  Cigars  annual  meeting 6.00 

7  Commonwealth  Trust  Co.  Safe  Deposit  Box 5.00 

8  Dr.  Isaac  H.  Jones  Expense  Western  Section  meeting.  25.00 

9  Dr.  W.  H.  Haskin  Expense  Council  Dinner 71.00 

10  Dr.  W.  H.  Haskin  Expenses  Secretary  1922-23 200.00 

11  Commonwealth  Trust  Co.  Exchange  of  Great  Britain 

and  Ireland  Bond  for  Goodyear  Bond  Difference....  36.31 

12  Geo.  H.  Reynolds  Printing  Transactions  and  postage..     1,574.33 

13  Dr.  G.  L.  Richards  Expenses  of  Publication  Committee 

1922-23 84.12 

14  Geo.  H.  Reynolds  Stationery,  postage,  circular  letters, 

programs   etc    318.13 

15  Dr.    W.    G.    Harrison    Expense    of    Southern    Section 

meeting     22.94 

16  Dr.  E.  W.  Day  Expenses  of  Treasurer  22-23 75.00 

17  Cash    Postage    stamps    Treasurer's    Office 9.00 


$2,708.13 


Balance  as  per  Commonwealth  Trust  Co.  statement  4/30/23 $     1,638.54 

Above   Statement  audited,   and  hereby   certify   that    I   have 
found  the  same  to  be  correct. 

Commonwealth  Trust  Co.  of  Pgh. 
W.  M.  SHERIDAN. 

AMERICAN  LARYNGOLOGICAL,  RHINOLOGICAL  and  OTOLOGICAL 
SOCIETY  STATEMENT  OF  INVESTED  ACCOUNTS  AT  THE 
CLOSE  OF  BUSINESS  APRIL  30,  1923 

Balance  on  hand  April  24,  1922  First  National  Bank 254.67 

Interest    First    National    Bank 4.41 


259.09 

Cash  deposited  with  Commonwealth  Trust  Co.,   Pgh.   Pa.   in  Savings  Ac- 
count, pass  book  No.  21529,  as  follows: 
June  1,  1922-Transferred  from  First  National  Bank $259.08 

Receipts 

May  16.  1922  Dividend  Westinghouse  Air  Brake 40.00 

June  1,  1922  Dividend  Penna  R.  R 50.00 

June  7,  1922  Liberty  Loan  coupons 11.88 

June  7,  1922  Balance  from  sale  of  L.  L.  Bonds 31.73 

July  31,  1922  Dividend  Westinghouse  Air  Brake 40.00 

Sept.  25,  1922  Dividend  Penna  R.  R 50.00 

June  30,  1922  Interest  on  deposits 1.20 

Sept.  29,  1922  Cresson  School  Bonds  coupons (  90.00 

Sept.  29,  1922  Liberty  Loan  coupons (  42.50 

Sept  30,  1922  Govt.  U.  K.  Gt  Britain  and  Ireland  coupons. .  (  27.50 

Sept.  30,  1922  Kingdom  of  Norway  coupons (  80.00 

Oct.    14,   1922  Liberty  Loan  coupons 42.50 
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Oct.  31,  1922  Dividend  Wcstinghouse  Air  Brake $40.00 

Dec.  1,  1922  Dividend  Penna  R.  R 75.00 

Dec.  30,   1922   Interest   on   deposits 12.28 

Feb.  16,  1923  Dividend  Wcstinghouse  Air  Brake 70.00 

Feb.  16,   1923  Cresson  School  Bonds  coupons 90.00 

I'eb.  16  1923  Liberty  Loan  coupons 63.75 

Feb.  16,  1923  Govt.  U.  K.  Gt.  Britain  and  Ireland 27.50 

Mar.  2,   1923  Dividend  Penna  R.   R 75.00 

Msy   1,   1923   Dividend   Westinghouse   Air   Brake 70.00 

1,030.84 

Total 1,289.92 

Investments 

Par  Market 

I'ahie.  lvalue.         Return. 

100  Shares  Penna.  R.  R.  stock $5000.00  $4200.00         $300.00 

40  Shares  Westinghouse  Air  Brake 2000.00  3400.00           280.00 

14    Shares    Westinghouse    Air     Brake     (Re- 
ceived as  s-tock  dividend) 600.00  1 190.00             98.00 

5M            4th  L.  L.  4—14 '■/<-  Bonds 5000.00  5000.00           212.50 

1   M            Govt,  of  Norway  8%  Bond 1000.00  1120.00             80.00 

1     M  Goodyear    Tire    and    Rubber    ST^ 

Bond  of  1941 1000.00  1 160.00             80.00 

8    —  Cresson    Borought    School    4-^s 

Bonds   ($500.  each) 4000.00  4000.00            180.00 

$18,600.00  $20,070.00    $1,230.50 

Statement  audited  and  certified  as  being  correct.  Stocks  and 
Bonds  checked  and  all  found  to  be  on  hand,  also  bonds  having  all 
the  necessary  coupons  attached. 

Commonwealth  Trust  Co.  of  Pen.. 
W.  M.  SHERIDAN. 

Secretary. 

AMERICAN  LARYNGOLOGICAL,  RHINOLOGICAL  and  OTOLOGICAL 
SOCIETY  STATEMENT  OF  RECEIPTS  AND  DISBURSEMENTS 
APRIL  24,  1922  to  APRIL  30,  1923 

Cash  on  hand  May  1,  1922  959.43 

Receipts 

Dues    3,140.36 

Initiations    210.00 

Interest  on   bank  deposits    36.88      3,387.24» 

Total     $4,346.67 

Disbursements 

Expenses  .Annual   meeting    247.30 

"           Sectional   meetings 72.94 

Council    •. 71.00 

Secretary  1922-23   200.00 

Treasurer  1922-23 104.00 

"           Publication  Committee   1,976.58 

Difference    in   exchange   of    Gt.    Britain    &    Ireland    Bond 

for  Goodyear  Bond   36.31       2.708.13 

Cash  on  hand  May  1,  1923 .$1,63854 
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Statement    of    Investment    Account 

Cash  transferred   from  First   National   Bank  to   Common- 
wealth Trust  Co.  June  1,  1922   $259.08 

Receipts  from    Ini'estmeuts 

Interest     13.48 

Dividends   Penna  R.   R 250.00 

Westinghouse  Air  Brake   260.00 

Liberty  Loan  coupons 160.63 

Cresson    Bonds     180.00 

Foreign   Bond  coupons    135.00 

Balance  from  sale  Liberty  Loan  Bonds  31.73       1,030.84 

$1,289.92 

The  Report  of  the  Auditing  Committee  was  read  as   follows: 

^  Atlantic  City.  May  11.   1923. 

To  the  Officers  and  Fellows  of  the  Am.  L.  R.  and  O.  Society. 

The  Committee  appointed  to  atulit  the  hooks  of  the  Treasurer, 
begs  to  report  that  said  books  include  the  Report  of  the  Common- 
wealth Trust  Co.  of  Pittsburgh,  Licensed  Expert  Public  Account- 
ants, whose  attest  we  herewith  endorse. 


Respectfully, 


M.  A.  Goldstein, 
R.  C.  Lynch, 
W.  M.  Moore. 

Jt  was  moved,  duly  seconded  and  carried  that  these  reports  be 
accepted  and  placed  on  file. 

V. 

Report  of  the  Committee  on  Nominations: 

The  following  list  is  respectfully  submitted  as  nominations  for 
the  Board  of  Directors: 

President :     Dr.  Hanau  W.  Loeb 

Vice  Presidents:  Dr.  Fred  N.  Sperry,  New  Haven,  Chairman 
Eastern  Section  Dr.  Ray  Connor,  Detroit,  Chairman  Middle  Section 
Dr.  Theodore  E.  Oertel,  Augusta,  Chairman  Southern  Section,  Dr. 
Thomas  E.  Carmody,  Denver,  Chairman  Mid-Western  Section,  Dr. 
Eugene  R.  Lewis,  Los  Angeles,  Chairman  Western  Section. 

Secretary :     Dr.  William  H.  Haskin,   New  York  City. 

Treasurer :     Dr.   Ewing  W.  Day,   Pittsburgh. 
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Class  A  :     Dr.  Lee  W.  Dean,  Iowa  City.     Dr.  James  F.  McKer- 
non.  New  ^'ork  City.     Dr.  Xorval  H.  Pierce,  Chicago. 

Class  B:     Dr.   Lewis  A.   Coffin.   New  York  City.     Dr.   B.   R. 
Shurley,  Detroit.     Dr.  R.  H.  Skillern,  Philadelphia. 

Class  C :     Dr.  Dunbar  Roy,  Atlanta.     Dr.  William  V.  MulHn, 
Colorado  Springs.     Dr.  Leon  E.  White,  Boston. 

Editor:     Dr.  George  L.  Richards,  Fall  River. 

Signed  upon  behalf  of  the  Nominating  Committee, 

H.  S.  Birkett. 

Atlantic  City.  May  H,  1923. 

It  was  moved,  seconded  and  carried  that  this  report  be  placed 
on  file. 
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1901  Dr.  Jos.   H.   Abraham 130  West  58th   St.,   New   York 

1910  Dr.  \\illiam  j.  Abbott.  1836  Euclid  Ave..  Cleveland.  Oliio 
1915  Dr.  Lawrence  Dade  Alexander,  130  West  59th  St.,  New  York 

1908  Dr.  John  H.  Allen 711  Congress  St.,  Portland,  Me 

1905  Dr.  Frank  Allport 7  West  Madison  St.,   Chicago,  111 

1904  Dr.  F.   C.   Ard 604  Park  Ave.,   Plainfield,    N.  J 

1903  Dr.  Hubert  Arrowsmith.  .  170  Clinton  St.,  Brooklyn,  N.  Y 
1899  Dr.  W^illiam  J.  Atkinson.  .  .27  Church  St.,  Paterson,  N.  J 

1905  Dr.  Jas.  A.  Babbitt.  .  .2117  Chestnut  St.,  Philadelphia,  Pa 
1905  Dr.  William  C.  Bane.  .  .Metropolitan  Bldg.,  Denver,  Colo 
1922  Dr.  Roy  A.  Barlow,  Farmer's  Trust  Bldg.,  South  Bend,  Ind 
1915  Dr.  WilHam   P.   Barndo'llar,   Westinghouse   Bldg.,   Pittsburg, 

Pa. 

1904  Dr.  John    F.    Barnhill.  . .  .Penway   Bldg.,    Indianapolis.    Ind. 

1911  Dr.  Harry  A  Barnes,  520  Commonwealth  Ave.,  Boston,  Mass. 

1922  Dr.  H.   L.   Baum Metropolitan   Bldg.,   Denver,   Col. 

1903  Dr.  Joseph  C.  Beck 108  N.  State  St.,  Chicago,  111. 

1895  Dr.  T.  Passmore  Berens....25  Park  Ave.,  New  York  City 

1922  Dr.  Gordon  Berry 19  Elm  St.,  Worcester,  Mass. 

1918  Dr.  F.  No'ton  Bige'ow,  124  Waterman  St.,  Providence,  R.  1. 

1905  Dr.  H.   S.   Birkett 252   Mountain   St.,   Montreal,   Can. 

1912  Dr.  Hugh  B.  Blackwell 8  East  54th  St..  New  York 

1906  Dr.  Charles  R.  C.  Borden,  520  Commonwealth  Ave.,  Boston, 

Mass. 

1918  Dr.  Wesley  C.  Bowers.  .27  West  49th  St..  New   York  City 

1898  Dr.  W.  C.  Braislin 425  Clinton  Ave.,  Brooklyn,  N.  Y. 

1915  Dr.  Alfred  Braun 31  East  72nd  St.,  New  York 

1914  Dr.  H.  H.   Briggs 7Z  Haywood  St.,  Asheville,   N.  C. 

1915  Dr.  Clayton  M.  Brown,  .510  Delaware  Ave.,  Buffalo,  N.  Y. 
1911  Dr.  H.  Beattie  Brown,  39  Baker  St.,   Saranac  Lake,   N.  Y. 

1909  Dr.  John  E.  Brown 370  E.  Town  St.,  Columbus,  Ohio 

1916  Dr.  John    Mackenzie    Brown,    1002    Brockman    Bldg.,    Los 

Angeles,  Cal. 

1922  Dr.   L.  E.   Brown.. 2nd  National   Bank  Bldg.,  Akron,   Ohio 

1923  Dr.  Morrow   D.    Brown,    Imperial    Bldg.,    Denver    Colorado. 

1917  Dr.  Seth  A.  Brumm 1411  Walnut  St..  Philadelphia,  Pa. 
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1903     Dr.  W.  Sohier  Bryant 107  East  39th  St.,  New  York 

1923     Dr.  Robert  E.  Buckley 48  East  61st  St..  New  York 

1915     Dr.  Louis  J.  Burns 1906  Chestnut  St..  Philadelphia,  Pa. 

1922  Dr.  F.  A.  Burton Majestic  Bldg.,  Denver,  Col. 

1914  Dr.  Ralph  Butler 1926  Chestnut  St..  Philadelphia,  Pa. 

1923  Dr.  J.  G.  Callison 206  East  17th  St..  New  York 

1915  Dr.  Don  M.  Campbell.  801  Peter  Smith  Bldg.,  Detroit,  Mich. 

1903  Dr.  William    E.    Campbell.    Atlanta    National    Bank    Bldg., 

Atlanta,  Ga. 

1904  Dr.  R.  Bishop  Canfield.  .330  S.  State  St.,  Ann  Arbor,  Mich. 
1912  Dr.  Thomas  E.  Carmody,  Metropolitan  Bldg..  Denver,  Colo. 

1915  Dr.  William  Wesley  Carter.  .2  West  67th  St.,  New  York 
1908  Dr.  William   B.   Chamberlin,  614  Osborn   Bldg.,   Cleveland, 

Ohio. 

1900  Dr.  Talbot  R.  Chambers,  15  Exchange  PI.,  Jersey  City,  N.  J. 

1922  Dr.  C.  C.  Charlton.  124  So.  Illinois  Ave.,  Atlantic  City.  N.  J. 

1900  Dr.  William  E.  Chenery,  VJI  Commonwealth  Ave.,  Boston, 

Mass. 

1907     Dr.  George  M.  Coates 1811  Spruce  St.,  Philadelphia,  Pa. 

1922     Dr.  Edwin   Cobb Marshalltown,     la. 

1895     Dr.  Lewis   Coffin 114   East   54th   St.,    New   York 

1895  Dr.  Henry  Coggeshall 40  East  58th  St.,  New  York 

1914     Dr.  Lee  Cohen 1820     Eutaw  PL,  Baltimore,  Md. 

1899  Dr.  Burnett  Collins.  654  St.  Marks  Ave..  Brooklyn.  N.  Y. 
1920  Dr.  B.  N.  Colver,  182  Manchester  St..  Battle  Creek,  Mich. 
1914  Dr.  Ray    Connor.    503    Washington    Arcade.    Detroit,    Mich. 

1900  Dr.  Theodore  Corwin 20  Central  Ave.,  Newark.  N.  J. 

1916  Dr.  Claude    E.    Cooper.    Metropolitan    Bldg..    Denver,    Colo. 

1896  Dr.  Charles  N.  Cox 257  Jefferson  Ave.,  Brooklyn,  N.  Y. 

1912     Dr.  Gerhard  H.  Cox Post  Office  Bldg..  Glencove.  L.  I. 

1906  Dr.  Robert  H.  Craig,  510  Sherbrooke  St.,  W.  Montreal,  Can. 

1897  Dr.  Eugene  A.   Crockett.  298   Marlboro   St.,   Boston,    Mass. 

1895     Dr.  William  LedHe  Culbert 16  East  54th  St..  New  York 

1904     Dr.  John  F.  Gulp 410  No.  Third  St.,  Harrisburg,  Pa. 

1918  Dr.  Henry  Mortimer  Cunningham.  Birks   Bldg.,  Vancouver. 

B.  c' 

1916  Dr.  Franklin  E.  Cutler,  1025  Schofield  Bldg.,  Cleveland,  Ohio 

1912     Dr.  George  E.  Davis 42  West  77th  St.,  New  York 

1895  Dr.  Ewing    W.    Day,    Westinghouse    Bldg.,    Pitt.sburg.    Pia. 

1914     Dr.  Lee  Wallace  Dean Iowa  City,   Iowa 

1*^15  Dr.  Frederick  F.  C.  Demarest.  29  Academy  St..  Passaic,  N.  J. 
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1895     Dr.  Edward    B.   Dench 15    East    53nl    St.,    New    York 

1918  Dr.  Frank    L.    Dennis,    Ferguson    Bldg..    Colorado    Springs. 
Colo. 

1922  Dr.  J.  K.  M.  Dickie 196  Elgin  St..  Otlowa.  Can. 

1923  Dr.  H.  Beaman  Douglas 145  West  58th  St.,  New  York 

1914  Dr.  Jesse  W.  Downey,  Jr.,  The  Buckler,  Charles  and  Center, 

Baltimore,  Md. 

1900  Dr.  William  H.  Dudley,  512  Brockman  Bldg.,  Los  Angeles, 
Cal. 

1898  Dr.  Arthur  B.  Duel 4  East  65th  St.,  New  York 

1895     Dr.  John  Dunn 411  East  Franklin  St.,  Richmond,  Va. 

1920  Dr.  Henry  S.  Dunning 33  East  68th  St.,  New  York 

1916     Dr.  John  W^  Durkee 142  Clinton  St.,  Brooklyn,  N.  Y. 

1921  Dr.  Julius    Dworetzky, 7    Law    St.,    Liberty,    N.    Y. 

1915  Dr.  James  Garfield  Dwyer.  .  .  .40  East  41st  St.,  New  York 
1900  Dr.  Wells  P.  Eagleton.  .  .  .  15  Lombardy  St.,  Newark,  N.  J. 

1913  Dr.  Joshua  A.  Ellegood,   Equitable  Bldg.,  Wilmington,   Del. 
1907  Dr.  Francis  P.  Emerson,  520  Commonwealth  Ave.,  Boston, 

Mass. 
1907     Dr.  Linn   Emerson Metropolitan   Bldg.,  Orange,   N.  J. 

1914  Dr.  Curtis  C.  Eves 247  So.  17th  St.,  Philadelphia,  Pa. 

1914  Dr.  John  F.  Fairbairn 503  Delaware  Ave.,  Buffalo,  N.  Y. 

1900  Dr.  Thomas  H.  Farrell 236  Genesse  St.,  Utica,  N.  Y. 

1921  Dr.  Calvin  A.  Faunce.  Jr.,  320  Commonwealth  Ave.,  Boston, 

Mass. 
1923     Dr.  Ralph   A.   Fentcn Journal    Bldg.,   Portland   Ore. 

1901  Dr.  George  Fetterolf.   2047   Chestnut   St.,   Philadelphia,    Pa. 

1918     Dr.  Lewis    Fisher 1820    Spruce    St.,    Philadelphia,    Pa. 

1912     Dr.  Mark  O.  Fisher Parkersburg,  W.   Va. 

1915  Dr.  Stanwood  E.  Fisher 192  State   St.,   Portland.  Me. 

1899  Dr.  Ernest  W.  Fleming,  523  West  6th  St.,  Los  Angeles,  Cal. 

1915  Dr.  Henry  Hall  Forbes 40  East  41st   St.,   New   York 

1911  Dr.  Edgar  A.  Forsyth 471  Virginia  St.,  Buffalo,  N.  Y. 

1907     Dr.  John  M.  Foster Metropolitan   Bldg.,   Denver,   Co!. 

1912  Dr.  Edmond  P.  Fowler 114  East  54th  St.,  New  York 

1916  Dr.  Ira  Frank 104  So.  Michigan  Ave.,  Chicago,  111. 

1901     Dr.  Wolff   Freudenthal 24  West  88th   St.,   New  York 

1921  Dr.  T.   E.   Fuller,  Texarkana   National   Bank   Bldg.,   Texar- 

kana.  Ark. 
1915     Dr.  Isadore   Friesner 36  East   73rd    St.,   New   York 

1900  Dr.  Thomas  ].  Gallaher California  Bldg..  Denver  Colo. 
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1922     Dr.  T.  R.  Gittins Davidson  Bldg..  Sioux  Cily,  la. 

1904     Dr.  Perry   G.   Goldsmith 84   Carlton   St.,   Toronto,   Can. 

1899  Dr.  Max  A.  Goldstein,  3858  Westminster  PL,  St.  Louis,  Mo. 
1906     Dr.  Charles   Graef 1125   Boston   Rd..    New   York 

1915  Dr.  Harrington  Bidwell  Graham.  Shreve  Bldg.,  San  Francisco, 

Cal. 

1896  Dr.  Charles  P.  Grayson,  262  South  16th  St.,  Philadelphia,  Pa. 

1904     Dr.  D.  C.  Greene,  Jr 23  Bay  State  Rd..  Boston,  Mass. 

1919  Dr.  Jas.  S.  Greene 143  East  37th  St.,  New  York  City 

1913  Dr.  Joseph  Berry  Greene,  Haywood  Bldg.,  Asheville.  N.  C. 

1921  Dr.  J.  B.  Gregg,  Security  National  Bank  Bldg..  Sioux  Falls, 

So.  Dak. 

1916  Dr. Louis  K.  Guggenheim,  1006  Carletun  Bldg..  St.  Louis.  ]\Io. 

1911  Dr.  J.  H.  Guntzer 40  East  41st  St.,  New  York 

1895  Dr.  Thomas  H.  Halsted.  405  Fayette  Park,  Syracuse,  N.  Y. 

1922  Dr.  G.  F.  Harkness Putman  Bldg.,  Davenport.  la. 

1900  Dr.  Thomas  J.  Harris 104  East  40th  St.,  New  York 

1918  Dr.  William  G.  Harrison.  904  Empire  Bldg.,  Birmingham,  Ala. 

1900  Dr.  Henry  J.  Hartz 619  Whitney  Bldg..  Detroit,   Mich. 

1901  Dr.  William  H.  Haskin 40  East  41st  St.,  New  York 

1906     Dr.  Hill  Hastings 1136  West  6th  St.,  Los.  Angeles.  Cal. 

1915     Dr.  Harold  Hays 22  West  74th  St..  New  York 

1906  Dr.  Halstead    S.    Hedges Charlottesville,    Va. 

1907  Dr.  R.  J.  Held 3531  Pacific  Ave.,  Atlantic  City,  N.  J. 

1920  Dr.  I.  M.  Heller 796  Lexington  Ave.,  New  York  City 

1920     Dr.  F.  T.  Hill Professional  Bldg.,  Waterville.  Me. 

1913     Dr.  John  Horn 72  East  92nd  St.,  New  York 

1916  Dr.  Hampton  P.  Howell 114  East  54th  St.,  New  York 

1917  Dr.  E.  V.  Huhbard 50  East  63rd  St.,  New  York  City 

1901     Dr.  Thomas   Hubbard 234   Michigan    St.,   Toledo,    Ohio 

1912  Dr.  Lester  Mead  Hubby 27  West  68th  St.,  New  York 

1901     Dr.  Lee  M.  Hurd 39  East  50th  St.,  New  York 

1909     Dr.  Samuel  Iglauer 701   Race  St.,  Cincinnati,   Ohio 

1916     Dr.  Charles  J.  Imperatori 17  East  38th  St.,  New  York 

1900  Dr.  John  M.  Ingersoll,  1021  Prospect  Ave.,  Cleveland,  Ohio 

1920     Dr.  H.  J.  Inglis 43  Bay  State  Road,  Boston,  Mass. 

1895     Dr.  F.  L.  Jack 215  Beacon  St.,   Boston,  Mass. 

1901  Dr.  Chevalier  Jackson.    128   So.    10th    St..    Philadelphia,   Pa. 
1899  Dr.  Oliver  H.  Jackson,  34  No.  Main  St.,  Fall  River,  Mass. 

1922     Dr.  D.   C.  Jarvis Howland   Bldg.,   Barre.  Vt. 

1909     Dr.  J.  W.  Jervey Greenville,  S.  C. 
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1896     r3r.  Otto   Joachim 16.^0   Roberts    St.,    New   Orleans,   La. 

1896     Dr.  Walter   B.   JohiLson 170   Broadway,    Pater.son,   N.   J. 

1906  Dr.  Clarence  Porter  Jones.  3117  West  Ave.,  Newport  News, 

Va. 
1919     Dr.  Charles  C.  Jones 14  West  7th   St..  Cincinnati.  O. 

1918  Dr.  Isaac  H.  Jones.  ...  1920  Orange  St..   Los  Angeles,   Cal. 

1921  Dr.   J.   C.    Keeler Medical    Arts    Bldg.,    Philadelphia,    Pa 

1900     Dr.  George   F.   Keiper Lafayette,    Ind. 

1904  Dr.  Beverly  R.  Kennon Taylor  Bldg..   Norfolk,  Va. 

1919  Dr.  John  D.  Kernan 156  East  79th  St.,   New   York 

1905  Dr.  Philip  D.  Kerrison 58  West  56th  St.,   New  York 

1906  Dr.  J.    S.    Kirkendall Ithaca,    N.   Y. 

1910  Dr.  Frank   E.   Kittredge,   Alasonic   Temple,   Nashua,   N.   H. 
1896  Dr.  W.  F.  Knowles.  520  Commonwealth  Ave.,  Boston,  Mass. 

1907  Dr.  Samuel  J.  Kopetzky 51   West  73rd  St.,  New  York 

1908  Dr.   Secord  H.   Large.... 536  Rose  Bldg.,   Cleveland,   Ohio 

1908     Dr.  J.  J.  Lasalle 226  Michigan  St.,  Toledo,  Ohio 

1915  Dr.  Daniel  W.  Layman,  608  Hume-Mansur  Bldg.,  Indiana- 
polis, Ind. 

1896     Dr.  M.  D.  Lederman 58  East  75th  St.,  New  York 

1923     Dr.  H.  B.  Lemere Brandeis  Theatre  Bldg..  Omaha,  Neb. 

1922  Dr.  Louis  Levy,  Bank  of  Commerce  Bldg.,  Memphis,  Tenn. 

1895     Dr.  Robert    Levy Metropolitan    Bldg.,    Denver,    Colo. 

1913  Dr.  Eugene  R.  Lewis,   1920  Orange  St.,  Los  Angeles,  Cal. 

1915  Dr.  Fielding  O.  Lewis.. 261  So.  17th  St.,  Philadelphia,  Pa. 

1895     Dr.  Robert  Lewis   48  West  40th  St.,  New  York 

1923  Dr.  Alfred  Lewy 110  No.  Wabash  Ave.,  Chicago,  111. 

1921     Dr.  H.  I.  LilUe Mayo  Foundation,  Rochester,  Minn. 

1912  Dr.  Lorenzo  B.  Lockard,  Metropolitan  Bldg.,  Denver,  Colo. 

1895     Dr.  H.  W.  Loeb 537  North  Grand  Ave.,  St.  Louis,  Mo. 

1895  Dr.  James  E.  Logan,  1208  Wyandotte  St.,  Kansas  City,  Mo. 

1923     Dr.  Edward  A.  Looper 605  Park  Ave..  Baltimore,  Md. 

1900  Dr.  Robert   Livingston   Loughran.   145  West   58th   St.,   New 

York 
1919     Dr.  H.  W.  Lyman 700  Carleton  Bldg.,  St.  Louis,  Mo. 

1913  Dr.   Robert  Clyde  Lynch.   634   Maison   Blanche   Bldg.,   New 

Orleans,  La. 

1923     Dr.  PI.  R.  Lyons Mayo  Foundation,  Rochester,  Minn. 

1918  Col.  Theodore  C.  Lyster,  U.  S.  A.  Ret.,  1920  Orange  St.,  Los 

Angeles,  Cal. 

1911  Dr.  John  Edmund  MacKenty,  43  West  54th  St.,  New  York 
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1900  Dr.  Gilbert  D.  Murray 516  Spruce  St.,   Scranton.   Pa. 

1901  Dr.  Harry  L.  Myers,  Taylor  Bldg.,  151  Granby  St.,  Norfolk, 

Va. 

1895     Dr.  Robert  C.  Myles 25  West  51st  St..  New  York 

1915  Dr.  Walter  H.   Nardin.  ..  .Bleckley   Bldg.,  Anderson,   S.   C. 

1918  Dr.  Gordon   B.   New.. Mayo   Foundation,   Rochester,   Minn. 

1915     Dr.  Theodore  E.  Oertel Lamar  Bldg.,  Augusta,  Ga. 

1900  Dr.  James  P.  O'Kelley.  501  Macheca  Bldg.,  New  Orleans,  La. 

1900  Dr.  Seymour  Oppenheimer.  . .  .45  East  60th  St..  New  York 

1920  Dr.  L.    Ostrom.  ..  .People's    Bank    Bldg.,    Rock    Island,    111. 

1900  Dr.  Francis  R.  Packard,  304  South  19th  St.,  Philadelphia,  Pa. 

1908     Dr.  John  R.  Page 127  East  62nd  St.,  New  York 

1900  Dr.  Lafayette  Page,  603  Hume  Mansur  Bldg.,  Indianapolis, 

Ind. 

1902  Dr.  J.  Walter  Park 32  North  2nd   St.,   Harrisburg,   Pa. 

1903  Dr.  Jas.  A.  Patterson,  214  Burns  Building,  Colo  Springs,  Colo. 
1920     Dr.  W.  W.  Pearson Equitable  Bldg.,  Des  Moines,  la. 

1895  Dr.  Wendell  C.  Phillips 30  East  58th  St..  New  York 

1896  Dr.  Norval  H.  Pierce,  22  East  Washington  St.,  Chicago,  111. 
1923     Dr.  Carlo  E.  Pitkin Osborne  Bldg.,  Cleveland,  O. 

1922  Dr.  Kaspar  Pischell Butler  Bldg.,  San   Francisco,   Cal. 

1923  Dr.  H.  L.  Pollock 2551  No.  Clark  St.,  Chicago,  111. 

1922  Dr.  C.  T.   Porter,  520  Commonwealth  Ave.,   Boston,  Mass. 

1899     Dr.  John  B.  Rae 247  West  70th  St.,  New  York 

1920     Dr.  Jas.  E.  Reeder Davidson  Bldg.,  Sioux  City,  la. 

1908  Dr.  Andrew  J.  N.  Reik,  1202  No.  Charles  St.,  Baltimore,  Md. 

1906  Dr.  Henry  O.  Reik.  .300  East  30th  Street,  Baltimore,  Md. 
1895  Dr.  W.  Scott  Renner.  .341  Linwood  Ave.,  Buffalo,  N.  Y. 
1898  Dr.  George  L.  Richards.  124  Franklin  St.,  Fall  River,  Mass. 

1895  Dr.  Charles  W.  Richardson,  1317  Connecticut  Ave.,  Washing- 

ton, D.  C. 

1923  Dr.  Robert  F.  Ridpath.  .1928  Chestnut  St.,  Philadelphia.  Pa. 
1905     Dr.  Walter   Roberts 1732   Spruce   St.,   Philadelphia,    Pa. 

1901  Dr.  W.  Humes  Roberts,  461  East  Colo.  St.,  Pasadena,  Cal. 

1907  Dr.  John  A.  Robinson 40  E.  41st  St.,  New  York  City 

1919  Dr.  Charles  M.  Robertson,  30  N.  Michigan  Ave.,  Chicago,  111. 

1896  Dr.  Arthur  G.  Root 218  States  St.,  Albany,  N.  Y. 

1908  Dr.  Sylvan  Rosenheim 1710  Linden  Ave.,  Baltimore,  Md. 

1896     Dr.  George  T.   Ross 456  Mackay   St.,   Montreal.   Can. 

1895  Dr.  Dunbar  Roy,   Grand   Opera  House   Block,  Atlanta,   Ga. 

1904  Dr.  C.   C.    Sandels Westinghouse   Bldg..    Pittslntrgh.    Pa. 
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1907     Dr.  Wm.  E.  Saner Humboldt  Bldg..  Sl  Louis,  Mo. 

1922  Dr.  C.  M.  Sautter 11  East  48th  St.,  New  York  City 

1912  Dr.  Rufus  B.  Scarlet,  78  North  Clinton  Ave.,  Trenton,  N.  J. 
1921     Dr.  L.   A.   Schipfer . Bismarck.   No.   Dak. 

1923  Dr.  Roy    P.   Scholz ^letropolitan    Bldg.,    St.    Louis,    Mo. 

1914  Dr.  William  A.  Scruton,  30  Central  Park  South,  New  York 

City 

1921  Dr.  Grant    Selfridge.    Fitzhugh    Bldg..    380    Post    St'..    San 

Francisco,  Cal. 

1914  Dr.  Eugene  T.  Senseney.  .308  Lister  Bldg.,  St.  Louis,  Mo. 

1922  Dr.  E.  C.  Sewall.  .  .  .3515  Pacific  Ave.,  San  Francisco,  Cal. 
1922     Dr.  E.  M.  Seydell 201  No.  Main  St.,  Wichita,  Kan. 

1904  Dr.  J.  Clarence   Sharp." 62  West  46th   St.,   New  York 

1921  Dr.    G.    O.    Sharrett 45    Bedford    St..    Cumberland.    Md. 

1922  Dr.  J.  J.    Shea Exchange   Bldg.,   Memphis,  Tenn. 

1917  Dr.  Geo.   E.   Shambaugh ..  People's   Gas   Bldg..   Chicago.   111. 

1898  Dr.  Warren  S.  Shattuck.  .  160  Clinton  St.,  Brooklyn,  N.  Y. 

1907  Dr.  B.  R.  Shurly 32  West  Adams  Ave.,  Detroit,  Mich. 

1915  Dr.  John  R.  Simpson,  Westinghouse  Bldg.,  Pittsburgh,  Pa. 
1922  Dr.  Wm.   L.   Simpson.  .  .  .Exchange  Bldg.,   Memphis.  Tenn. 

1910  Dr.  Ross  Hall  Skillern,  1928  Chestnut  St.,  Philadelphia,  Pa. 

1911  Dr.  Greenfield  Sluder,  3542  Washington  Ave.,  St.  Louis,  Mo. 

1908  Dr.  A.  John  Smith Yonkers,  New  York 

1905  Dr.  E.  Terry  Smith 36  Pearl  St.,  Hartford,  Conn. 

1903  Dr.  Harmon  Smith 44  West  49th  St.,  New  York 

1915     Dr.  Owen  Smith 692  Congress  St.,  Portland,  Me. 

1895  Dr.  S.  MacCuen  Smith,   1429  Spruce  St.,  Philadelphia,  Pa. 

1902  Dr.  Herbert  E.  Smyth.... 376  John  St.,  Bridgeport,  Conn. 

1921  Dr.  Robert  Sonnenschein,  4518  Woodlawn  Ave.,  Chicago,  111. 

1913  Dr.  Frank  R.  Spencer.  ..  .Physicians'  Block,   Boulder,  Colo. 
1911  Dr.  Frederick  N.  Sperry.  42  College  St.,  New  Haven,  Conn. 

1906  Dr.  Charles    N.    Spratt,    Physicians'    and    Surgeons'    Bldg., 

Minneapolis,  Minn. 

1904  Dr.  George  E.  Steel 256  W.  79th  St.,  New  York 

1915     Dr.  Edgar  J.  Stein 134  N.  Duke  St.,  Lancaster,  Pa. 

1900     Dr.  Otto  Jacob  Stein 30  North  Michigan  Ave..  Chicago. 

111. 

1915  Dr.  Waldo  Charles  Stickle,  86  Pierrepont  St.,  Brooklyn,  N.  Y. 

1902     Dr.  F.  L.  Stillman 185  E.  State  St.,  Columbus,  Ohio 

1898  Dr.  George  C.  Stout.  ...  1611   Walnut  St.,  Philadelphia,  Pa. 

1922  Dr.  J.   F.   Strauss 104   So.   Michigan   Ave.,   Chicago,   111. 

1895     Dr.  J.  A.  Stucky 120  West  2nd  St..  Lexington.  Ky. 


(;;^(5  FELI^OWS. 

1915  Dr.  John  James  Sullivan,  Jr.,  401  Traders  Bank  Bldg.,  Scran- 
ton,  Pa. 

1923  Dr.  Harmon  M.  Taylor,  111  W.  Adams  St.,  Jacksonville.  Fla. 

1900  Dr.  Clement  F.  Theisen,  172  Washington  Ave.,  Albany,  New 
York 

1895  Dr.  C.  A.  Thigpen.  .  .  .401   S.  Court  St.,  Montgomery,  Ala. 

1895  Dr.  F.  M.  Thigpen.  ..  .401  S.  Court  St.,  Montgomery,  Ala. 

1923     Dr.  Emil  Tholen Brockman  Bldg.,  Los  Angeles,  Cal. 

1923     Dr.  Howard  E.  Thompson 256  Tenth  St.,  Dubuque,  la. 

1907     Dr.  John  J.  Thompson 3  Park  Ave.,  Mt.  Vernon,  N.  Y. 

1907  Dr.  Wade  Thrasher,  N.  E.  corner  7th  and  Race  Sts.,  Cincin- 
nati, Ohio 

1921  Dr.  G.  L.  Tobey,  Jr.. 270  Commonwealth  Ave.,  Boston,  Mass. 

1922  Dr.  H.  G.  Tobey.  .  .  .270  Commonwealth  Ave.,  Boston,  Mass. 

1905  Dr.  D.  H.  Trowbridge Fresno,   Cal. 

1923  Dr.  Max  Unger 253  West  42nd  St.,  New  York 

1906  Dr.  Derrick  T.  Vail 24  East  8th  St.,  Cincinnati,  Ohio 

1915  Dr.  Don  Allison  Vanderhoof,  Exchange  National  Bank  Bldg., 

Colorado  Springs,  Colo. 

1896  Dr.  Eugene  L.  Vansant,  2046  Chestnut  St.,  Philadelphia,  Pa. 
1905     Dr.  Antonie  P.  Voislawsky 33  East  68th  St.,  New  York 

1915  Dr.  Irving  Wilson  Voorhees,  114  East  54th  St.,  New  York 
1896  Dr.  Henry  L.  Wagner,  518  Sutter  St.,  San  Francisco,  Cal. 

1907  Dr.  Ernest  DeW.  Wales,  1236  N.  Pennsylvania  St.,  Indian- 

apolis, Ind. 

1921  Dr.  D.  H.  Walker,  390  Commonwealth  Ave.,  Boston,  Mass. 

1900  Dr.  James  S.  Waterman,  676  St.  Marks  Ave.,  Brooklyn,  N.  Y. 
1923  Dr.  E.  Russell  Webber.  .81  No.  Main  St.,  Waterbury,  Conn. 
1914  Dr.  Arthur  I.  Weil,  717  Maison  Blanche  Bldg.  Annex,  New 

Orleans,  La. 

1921  Dr.  N.  S.  Weinberger,  Robert  Packer  Hospital,  Sayre,  Pa. 

1908  Dr.  Alfred  Weiner 550  Park  Ave..  New  York  City. 

1901  Dr.  Walter  A.  Wells.  The  Rochambeau,  Washington,  D.  C. 

1920  Dr.  Francis  W.  White,  174  West  58th  St.,  New  York  City 
1918  Dr.  Leon  E.  White,  390  Commonwealth  Ave..  Boston,  Mass. 

1895  Dr.  Joseph  A.  White,  200  East  Franklin  St.,  Richmond,  Va. 
1923     Dr.  Geo.  H.  Willcutt 516  Suiter  St.,  San  Francisco,  Cal. 

1916  Dr.  Harold  Wilson,  1501  David  Whitney  Bldg.,  Detroit,  Mich. 

1921  Dr.  Gordon  Wilson 104  So.  Michigan  Ave.,  Chicago,  111. 

1896  Dr.  Norton  L.  Wilson,  410  Westminster  Ave.,  Elizabeth.  N.  J. 
1900  Dr.  D.  J.   Gibb  Wishart.  .47  Grosvenor   St.,   Toronto,   Can. 
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1915     Dr.  George  W.  Mackenzie,  1724  Spruce  St.,  Philadelphia,  Pa. 

1918  Dr.  Otis  H.   Maclay.  .  .  .29  East   Madison   St.,   Chicago,   111. 

1920  Dr.    A.    A.    MacLachlan Empire    Bldg.,    Pittsburgh.    Pa. 

1896  Dr.  Percy  E.  D.  Malcolm 410  Park  Ave.,   New  York 

1913  Dr.  George  Paull  Marquis.  30  X.  ^Michigan  Ave.,  Chicago,  111. 
1923  Dr.  Watson  Marshall.  .Diamond  Bank  Bldg.,  Pittsburgh,  Pa. 
1905  Dr.  William  Beverly  Mason.  1738  M  St.,  Washington,  D.  C. 
1912  Dr.  Justus  Matthews.  1021  Metropolitan  Bank  Bldg.,  Minne- 
apolis, Minn. 

1921  Dr.  J.  L.   Maybaum 12  East  86th  St..  New  York 

1900  Dr.  James  F.  McCaw.  Woolworth  Bldg.,  Watertown,  N.  Y. 

1901  Dr.  Lefferts  A.  McClelland,  78  McDonough  St.,   Brooklyn, 

N.  Y. 

1904  Dr.  John  J.  McCoy,  Hecksher  Bldg..  57th  St..  and  Fifth  Ave., 

New  York 
1915     Dr.  Jas.  Homer  McCready,  816  Empire  Bldg.,  Pittsburgh,  Pa. 
1907     Dr.  Samuel   McCullagh 17   E.  38th  St.,   New  York 

1897  Dr.  Jas.  F.  McKernon 62  West  52nd  St.,  New  York 

1902  Dr.  O.  A.  M.  McKimmie,  1330  Massachusetts  Ave.,  N.  W., 

Washington,  D.  C. 
1915     Dr.  Richmond    McKinney,    Bank    of    Commerce    and    Trust 

Bldg.,  Memphis,  Tenn. 

1907     Dr.  D.  McPher.-on 114  East  54th  St..   New  York 

1897     Dr.  John  O.  McReynolds.  Dallas  Co.  Bank  Bldg.,  Dallas,  Tex. 

1902  Dr.  Chas.  S.  Means 137  East  State  St.,  Columbus,  Ohio 

1914  Dr.  Frederick  Menge,  25  East  Washington  St..  Chicago,  111. 
1911     Dr.  William  F.  Mercer,  1101  West  Franklin  St.,  Richmond, 

Va. 

1896     Dr.  Leonidas  L.  Mial Morristown,  N.  J. 

1911     Dr.  Clifton  M.   Miller,  Stuart  Circle  Hosp.,  Richmond,  Va. 

1914  Dr.  H.  Edward  Miller,  310  Metropolitan  Bldg.,  St.  Louis,  Mo. 
1901     Dr.  Robert    Milligan.    Westinghouse    Bldg.,    Pittsburgh,    Pa. 

1905  Dr.  Jas.  J.  Mooney 390  Delaware  Ave.,  Buffalo,  N.  Y. 

1903  Dr.  Thomas  W.  Moore,  1050  Fifth  Ave.,  Huntington.  W.  Va. 

1915  Dr.  Robert  L.  Moorhead,  142  Joralemon  St.,  Brooklyn,  N.  Y. 

1922  Dr.  A.  G.  Morris 303  Alexander  St.,  Rochester,  N.  Y. 

1903  Dr.  Harris  P.  Mosher 828  Beacon  St.,  Boston,  Mass. 

1901  Dr.  Robert   E.   Moss Hicks   Bldg.,   San   Antonio.   Texas. 

1919  Dr.  William   V.  Mullin.   Ferguson   Bldg..   Colorado   Springs, 

Colo. 
1895     Dr.  Carl  E.  Munger.  .81   No.  Main  St.,  Waterbury,  Conn. 
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1904     Dr.  George  B.  Wood....  1830  Spruce  St.,  Philadelphia,  Pa. 

1898     Dr.  John  F.  Woodward 153  Granby  St.,  Norfolk,  Va. 

1909     Dr.  Thomas  C.  Worthington,  1102  N.  Charles  St.,  Baltimore, 

Md. 
1909     Dr.   Sidney  Yankauer 780  Park  Ave.,  New  York  City 

EMERITUS   FELLQWS. 

1898     Dr.  J.   Price   Brown 106   South   Drive,  Toronto,   Can. 

1897  Dr.  F.   C.    Cobb 11    Marlboro   St.,    Boston.    Mass. 

1901  Dr.  J.    SoHs    Cohen.  .2113    Chestnut    St.,    Philadelphia,    Pa. 

1900  Dr.  F.  E.  Hopkins 28  Harri.^on  Ave.,  Springfield,  Mass. 

1895  Dr.  Frank   Hyatt.... The   Rochambeau.   Washington,   D.   C. 

1904  Dr.  George   A.    Leland,    354    Commonwealth   Ave.,    Boston, 

Massi, 

1904     Dr.  E.   Martinez    Calle   H.   Xo    144,   Havana.   Cuba 

1895     Dr.  J.  A.  Thompson R.  F.  D.  No.  4,  Brookville.  Ind. 

1895  Dr.  A.   B.  Thrasher Groton   Bldg.,   Cincinnati.   O. 

HONORARY  FELLOWS. 

1907     Sir  C.  A.  Ballance 106  Harley  St..  London,  W.,  England 

1923  Dr.  John   S.   Eraser,   50  Wtmpole   St..   Edinburgh.    Scotland 

1907  Dr.  Guls  Grandenigo,  Via  Gughemo  Sanfelice,  33  Naples,  Italy 

1900  Sir  James  Dundas-Grant,  148  Harley  St.,  W.  I.  London,  Eng, 

1903  Dr.  Edward  Law,  8  Wimpole  St.,  Cavendish  Sq. .London,  Eng. 

1919  Dr.  Fernand  Lemaitre,120  Ave.  Victor  Hugo,  Paris,  France 

1909  Dr.  James    Kerr    Love,    650    Shields    Road,     Pollokshields. 
Glasgow.  Scotland 

1896  Dr.  H.  Luc 15  Rue  de  Chaneleilles.   Paris.  France 

1896     Dr.  John  Maclntyre 179  Bath   St.,  Glasgow,   Scotland 

1898  Dr.  E.   J.   Moure,   25    Cours    du   Jardin    Public,    Bordeaux, 

France. 

1919     Dr.  Frank  Rose 68  Wimpole   St.,   London,   W.,   Eng. 

1898     Dr.  E.    Schmieglow,    18    Norregade,    Copenhagen,    Denmark 
1898     Dr.  J.  Sendziak 10  Kredytowa  St.,  Warsaw.  Poland 

1902  Dr.  Logan  Turner.... 27  Walker  St.,  Edinburgh,   Scotland. 
1919     Sir  St.  Clair  Thomson,  64  Wimpole  St.,  London,  W.,  Eng 
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